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M. J. o - ) •ijH*' *-K. Schaffner ^L-i .Atj ‘-McGuire 

I. ."M. and R. Nye l^Lj .ji j .^} -j 4 -s. Hodge 
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UaijAj jjSi jAj _ jkkJ) |jLJ jUu <ji LLlc j^uL" 
L.a^S2*j j ji Vji lide i^i^i ‘ — AAjx-all 4 fi jxaU 

u&j£ 
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1 4jrfir . if.1 > njl vJliilaj ^ 1 ^J s Q le.j ■ a 1 j*. ■ . V* 1 >«*j 

CjI Jj_Ll A-j^Vj * Lilli 4 _A.ilj £_Ja _jll j ji' V. t > T Y . . ’■ <-- ^ 

(Jjjxlll ^_3 jji Ljia JjS <La Lfc jj 4' ■ — ^ 
$ J ^ J'J^J i>£j uW ,^c. J-Si A-ajI’i CjLil ^^ill 4_ojVl (l$Jji 

jjLS (LuL 'j ia .+* jij jjJa^iii Alx> L$J j_jajJial LoS 4 A.,,. 1 j 

uU 5 i^,!iii]| JjS j* ijljla ^La 

l JjJ Lou*] i^LuikVI ,»Jc. J ^Jc. Jla 43 jaue\\ £ jjfi ^uaxj 

Ljlj {jj jj ,_ji (Ji xs> .. ? V tSI Lil-j^Iauili ^_a Luuij 

1 *- n * *W i“^> Jj - ® - ) .(jLill i—*k> i 3 -"J ' j *Z-»J 4 'J* 

l_yjl£ jjjJlj 3A.I CjVLa-o eLdsJl (_£J 4 -^.j j. J -.i l 

.(jJ>la-Jl "LajxJl AJSJla" LiJjjl] S_>-uS 4 _aj.^ Lsuaa. 

wAlAAall jJLaJ' A-l-oLa^I jl» Ji« cilllA jl£ 4^ii JS-fuj IjoaI _J 

i ^'j: 4 . 3 3*-a!l A- » - !ijnl ;_£■ > . . oil I 4 lS-aj I ji Jlv^i jjiajV j 

j» a_j -Sjj_ajx 1 I L.g.^jLu i_J_Jaai ^ ^LaI* 

t—ile.j_^ajl 1 '*’ ■ 3 - ":*k^l l A. i vliVj' - j»c. j_jj 

*-—iVjgl ■ ■ ■ ’ i 1 i ^ uiiLlA (_ii jj * : 4 **V J f - . \ r i 

(Ja IiJiL j-a CIjV jl—a ISJIJ&J <Lol& <Lo&i d'ij 5 -iaI*JI 4ijxAll 4 » ..L 
ij-a-*J J-i Vi-SA. jji—allL e jj^ja 4 »j;Lil j£. L jl£il jA Y alaJ i - ■>«-«< 

sIa JJl ji ?3^.vi j-* >jSi ,J^Ji j_& ^i >;% j i ' 

<JL -L j .A .«-i. -i^'Lli 4_:c. jail LjIjLSIaVI -jJla. j «1 _a 11 ■" -i <- j ■ 
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^ - ^*- 4 3,?' ^'* i nj <—J 3 - 1 JI ^_a (j-iljll i lit a 3 V Aji—A-5 A --' ■ ■■- 

. (•» ■ "W i l l * J 1 >L jl3S ( 3—4 t ( ifi mSii (j C. ^ la.J <A ( 3 —C 

i ~« , ‘A£\ t (JaJS j»A j^jjl _jSi3Li 3 -ai.i) (jjSt ‘( 3 jj^j‘( 3 ^ 

t_3 ■ - t' i (jLS, (jj_3 .A.jlc. 1.4C L—il-u 4 iK-i. /i (3-C- ' ''J J • *** 

J J <_3-a-^ 13-® 3 u^} ‘A-ui^Jic. l.\ i-v A—UaJj -t .i 

^jLS I3J uiLL £-o ,<jI j ...J n jj (jjjjjj t<=kjUj (Jjaj ^ji j (A^JhlLoj ^i~iaj 

( 3 -c- <-4c-l_^o Jj\_uil«. _ > x„ tu 3 La *£-?• 3 SM tg-Ifc \_U>Sc.V jJ—LsJI 

ji n—il 3 *JI JjUj j^-3 \ nj . 1 ■> ( 3 -o ((J^i jl) jjSI Aj-la-i A-^ja-aJI 

. (»>Ll ) ji ji 

Aa>—iatj A 9j8- > S A-aJiSjj ; t ,l»,ll A_u3lac. 3 j3_jj£J 1 (Jj\jj tAjjjia SjHai j 

(3-4 A_jl (3 jAJj*j ( 3 jjjLSII i_ yt - » J (JI 3 I—« L-jjjj 15 a_jia—s A-a-uiS jl 

1 -AA tji .Li* l.glv <■ _ I >J A^og-o aJ £_—0 (^i JA aWI <_ 11 

klil^uault (J ».>j j A_xa ji^ V 1 —,jJliil ^_S j_A Ajjjll ^j-lc. (JIjlII i_S 3 _j-JI 

ilsl 3 j IjjI I ( 3-4 l- 5 -i-C- liiLiA ^JlA t ( -» It II ^JL—sd AjuiaJt AiUijJl Ajalaoil 
; jla. (_)jj\—j (J-~ - «_a3^a}I 13a (_]* T-” 1 (^ji 1 ■■'*j w II 

iA_u-U*Jl c? aLo -Ij-laJ jA (^-oiLuiSfl (ig °l*lA - 1 *J (jjill i^lsJI Ag.«3l3 3 I.I 
n Jjlll l t_£ J— Lgj (_>4jJ A_jj3H*il (3-C- -a) 3 I A-oLc. A a. —1 I j.\yj .13 

J a L-ull A jU4\ l A_jLuJI yj_3 aJ j) aJjLo-JI dlVL-aJI 3_-a t .1 -v j) 3 J 

L$ji ( ^ -jat-aj o3a ( 3 a AjUaIIj j»3i (^311 ULS I3li ^ ^.(^oLuil 

(J^ 3J_J^* »jaua _jJLaj 1 a ^ 'if. «I j . ..a'. A_u3ta*JJ Laj^atj » N o*» 

>ttfr i3lSaV Ajl (J*i]L) 

(3- 4 ..» > tJ ( - » U ti ^cALl4 3^ gA-»A1JA CjV jLa_a A-olc. a a ■ -. < tlliia-i JLil t Y 
■ - A jfl r A_=k_j3j oAjJ^4 A_3_jjc-o ji tA >a~- ji (A_Lala-4 _jl tAJjl—a A 3 _^k -4 
ji ( 3 -« uj ja'i > ■ 1 4 li LgJ t.» B»U diVj> -w> 

* 8^4 { _ya \Jjal J_hJsi ^yj) t 5 ^i {^jjl 3-4Sf> ^^I3 a UuSj (_ylxj 

V_J A_aaJaj V J (A_Loja-a 3/ _J tAA ^ > r-i V A d»Lj33ajll 3 ^ l£ 

.AjIIc. A^ 3 ^j o2jja 
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j-o ^JJ ^Jxll ^Laj^l ^Lelc c.\ li*i . ■■! A o\ V* 

*•■ 8 » «^1 1-$-)i jAjj ^-lil (A-uijJI ji) t-jjjiill ^xixll ^ ^ 4_jabjlj]l 

i u if* * 4 la >niflll ji iA_u>Ua]I jjt , |^ ij» 11 f *^ 

^.( t £-*l*JI jl jail 5c. b—a ; -». Ill ->, 

j l ("^>> J&J " j-£" J&*I) J ^1 <^J> ^ c^i J Jil. £ 

CiJl£ ( 1 M l (^-3 tllbjjlajll j ji TJ jj_j tll.S Vil jj-jil till jl jJiil j->» .« 

Cd-Jjlkjll jA_j till jl_ua.VI ji I ji J J-i m ,,-.3 I1a <j*jJ t4_uilac-V 

l_>-^jial bo£ ^.^-liHac. V jj^j ji i ; .i ->j tlgauilaj *2. -al y; -'t S 

jJ-S j l-o L-»jb 1—i23j*-o <■ ; ■ ! ... £o ji(” jj_S“ 5—aU-jj) I—Jaji 

t3-^ ji ‘i_glb ja^jj ji (JjaJLui*ll j-o lil 4*1 4-a jiLtt J*J - ■•*; l ;j^ • ~ - 

^ ^.V ^i LaJaj jja-i lIS tlj) Lo 


^r . > ~> l La ^jLliil alA (Jlo bOA.-wi 4^-511 AaS_JJI 2_je. jiil -j<-. it 1 1 >«l 

> I g . » a |i if I I i i mj jl 4_a. ja3 o jwloMI 2 j . . ■ <11 2 


t^-9 j-aj_j 4*l S oo i l till jla2& VI jo lilxJl jjj jo vlibla2e. VI jo ' '■*■ I j 
<J-i\.»i jj jSl j (<UjIajj 5jjlL> 5_iiHae. jSSi «GV (joji ‘ -l»H - b. ( (_jj*il 


.ftixJI t to I oj ho b jj^uo t jC jl Q i ^ lf*~ t “ i*< Aalaj ^*Lu bV 

iilic. I^i—ajj Lgjll jJaill ^JLJ 4 ( -j»il L$jfl Loj 4jLaj&VI jl—li JjS j) 
4^* J—ba J-oil ^—lilitil (J j—JaaSi l p -ioj til j~> i ■"Jj-j- jl jj A j l J 2 - l- l S 

.44>^ 


o la 1^-1 V 5-J 1jla*U tljblajll 4j i— jjlr-ail jlii.yi I « fl j- tj loiic. J 

(Jilii 3jib UoLoi tiljg. in (5i jxoll AjjVac. ts Jc. O Jjlall jo Jjjo 

t. (^Aiiajll (JuilaJill Ifljiia I jjjxj jb jo'VI <J—aljj Iojj - ^ 

(joj—illll j_& ll—ijisw jjjjjj 2»j2i 5-jlg-iil ^_9 jj—i Jlau 

.5ji!Jla*il ^aSj jJa Afi'J' ^ja-oil 

5_uVixi] t_al_S ^ jj-»j jx. tliaull j* ( _ s Jlabi ai 4<ilij j_o Vaj j -T 

‘^i*j L« j-lb 4^1xil ji Jjai j^Jblbj tojaol^ <UJai I jq- jj 

J billac. V i«J 
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l2_a£. (JjLikjj jjlaj ^J-S ■Ij.' l Ja. ,j-e i.lO LaJ_) ll 

j\ j fl j l LS -^) LLijI ^g-jll 4S,;, ■■■..all 4 j ,.1 ■ .|S(' ^jua j j-iil (jua-xj *—S-iaj 

c.1 jj U«-m t^-aa-S'l ^a*J' ^5-i A i<Ui*k_^3 2_s-s-=>- fJ -ii 

Uoj^c. ls Jm iii .(X ) j (1 )(^i SOjLajjljIaa.yi 

Jlil ^J-a La" ;",j!i jjlS'lf" JaLOL) till . JjV' jUli.V> 

4l£LLa J-a (jS-aii Jji=L ^ 4Jjlia-all 

2 4_j^jLSajall OjjL.i_*jll (_j-a < _ s -j-^S/ I v •*> 1 1 La" I"(j _$ <i iL... " Ja L —: J 
^ >iajj t "VA-^Ltj' 4 —:jUaII £_« \ | i"S; \ Jn xl Reichenbach ^ UU l a j 
^Mjc-. . AM ••^jLjjlS" (3Jaia Ji*j i_LjS " :Jtj-~ail "Hintikka LSjiA" 

j ^i» Vl-i f -*j 1 <cij.i "1*^ _j L , V i T!» ,^U l < '■al. li o 4 L > d 

tLglaa-a a^r‘it '-‘I I (jl-3 (oLaj*^ 1 lik jJu^a LaA_^ Ja l (jjiiJl 

^ a ^ “ill sJliLj rj* .^-\\ 1 ^ , l^ a r .a *^1 a L—oLaJ 4t\ 

^Uii ojLic. Jia2 cJiju j> ‘"^>?" 

^ji ^ w j^ij I jLi^» j5Si «ji jV^V» v^si vy 

5x.U—a ji ^J) "OLljj”j "uj£" J* JS J~=»_£ ‘>-ii 

i(L jIc. ill l jjc- .*. aaj^ LLiLi.2_j 1J . n\J«<> LLL I -ml » - - » . T» al « J' 

cljl ^-Ic. <..»/’» II a.g-1lj ‘0^3^'j J ( •> » «>? 

jjjj-ikiJail jJ-Jj 4 ^iUlall j^J J ..j.. c»U 4 —a.v . ~; 

a aa »j . ^ 4_ajli ^^Jj. j aall j.ljjj l. aj L a iJS U a A Lai . (jJa-jUlall 

^ j^aj j!iLa. (J-a Uj.yi-v Ajj^lxll j) Jji3 4-a^LaJ La^j-a ^ i^J 

4ji ^ylc. >—U^SSil 4 jL 15 tjc. ajS) (jj*- 0 

Jji tV_a *1 ~v A tj ^ i «a. ) (L«ja« ci-^ ws»-aV —-^ .(^s- ' ■** 

■ > ^33 i ( _ s _l*iil a »l -rajV L?j^sJ' 21 ->°j 

J-a ^jjS Jii (^gJc. >JJ^u j' AjV f>^' o' ^_>-OLa ^j_>isu V.ag .l a 

aiJliA tjlS I j) La 4—;\ji3 Ug \a ,^\ -jSjl! (j' (jj- 2 iAjjj^AC. J > <» " 

.4-ag-a3L f»j3J -^3 42- _j&\ j cl JJ jSSi 4_ijjlijtU 
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s? liLs Jj .. Tv . o jjc. JjS - ' jlLb-V' j'ij 

c s - ^j bcO .L1L1I LakLIjL-jYI Lalj.: Lb -C-L ^lajfc!>U JjJ 

J j ^ 4 '.I, 1 '*'" ‘ i —^J-) Jbi (SJALLaJl j Jgjj jc. j <Ltlil je. 

CAj-* 3 bl ji l£ ^s. i(Lib ^J) Laj _)_:JjaCiilj il!l 
jJa J5Li. j^s 4(^5 jj LftJ .aaliS ^l£i bbaJl LiilMaxU jjJ 
,^-1) Jj-a-ajil LjliLaL jL£ '-) Lofi. >^,!» \i j_fr LIjYI Ll . A /1 ^UaxjJ 

. ^ ^ L-o Ic-j-2 v» tili*?>.<o ^^ik.1 j jlaLa 

.JjJ LbJ >.. „« , • £ j jL Jj’jll ^i ^31 ^jUj J jbu* I 

L-JjJ bp 4 ’>bbaj i-SjlLa 1*J Lb us'ji' >b (jl *£.^>Jj .Lj^lSba 

£>>-»Vl ^L- .aLLYI J- ^ L*.jj ^ 

Lfw n O- 0 a '-^ aA ' La LSba J-*. a -j ^LSl La to^LLll 4 ^\ 1 

^“®^*Jl La LalS La _)fixj L b . b ^^ill __)jjlxaJI L 

'■Li e . J ) ..... ~n ^a]l ei-A (_Jia {A uaLiJ I blYSLall j 4_ibitJI ^jfc bitfLiail jjj 

4 (^?jL1i (_)_a L ^ i-r>» .. . ) (JjLiL .^. L"' ■ .ij ^bjl [_L ■ LgJjljj -*• ' » I 

A_*il \ a£ . >!■» , • j jLilaJJ ja \&,A.\. V: j 1—a Lj_>k»j 4_L!ilic. jl jJdl j 
L g . -nb .la J!>LL j_a jSi_s -IgjgiSj ji L-ibb J!ib. ja _ ibujYI 

>JC. 4-ag-xdl 3-al j*]l <_>bsj Jj Libjl J j \ a —;_o .La LSLa .Ja. ^ 

igV j -> -».jt . 1 *(-L*_ai' ^yjxalLJ "4_jalxJI JJC-” Lu jj tAjLjjgaVI 

jLLa tLiJj ^jil 4iLiayLj .,aixil ^i!>lfi*Jl j J=oll ^ IjjJ - .'■•> I l^jj 
jjc- JSLu j^alxJI 4 «j J- > ^jLj_^xL \jaS ^a -LU 4.a.^jla -L» ^ ji 

bn 0 4 (^— 3 A-i. - al xJ VI oJ_3»jil a J.' —I _jali s J 1 

Jjllpi La ^gJc. 34 SjUI j-a V-lJ ^s-b j_SJill J1L 

jjjaill *L.L»J Lii Lai J.lll ab r^Ja_tL 4«3]ii Ai’ub) . La J l > •Va"* Lb 
LS jl rationality of pursuit Liilb j J ^Jal\ Lii^^ jj_; 

.J^yaiail iLaiU La_j*^JI cLb Sals.) ^ v *• - ■ 


Lg J .Vij..,.i s-.il ft j—aa ja ja L LLLa L..t.. 'J\ ^ _,'.-s. 1 l j '--<I jj 

^ S-L.-LlSi' j na'i l l .obliteration L-3a L^jj 4 --j_ia Ji ^jic. ja Li«j 

3 ' 4 u^-‘ j^sj' • 4 ~b*Jl Li^\i*Ji j ^_*lx]i -,4a-;U jjj 


SS-^ J f f* 


iijivi 


jLLa li'^i l iiL La LiSlc. 4.-L.U-U LadLa 
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4_jLafi. J) j) JjSs j ■ Jail» jituajj (^oLOl (■Ott'ill (jft kLu^^JLfi t*01 -a *a 

4_u^0aJI 4_J j^>] (_J_ui lilLifc i . \ 'll p i I t _ s -lc. j ,i>4_jil (J^La. * *^*>1 

■ij.'iau LjjL ^.c. j kiUjA j iatemporal OLa j V Uj$i*» 

jJ< .*.i j ^ 'i Nat-- (J<.«< i j j 11 ■ j - 1 “H 4iA5 La Aj_^Jai ji La OJ^IC- i“ul5\ tjl La 
U 'i j L^a _j ai j Lbjl ifai (J 1»T) 4_3 jsu» (j-C. < J^ ‘- * 4 

»jl ' ■ S ja< ...V ' L_gJ ■"< ~’l^ 4_ij^la*Jl (ji V] 4_jjilfi*JI 

(_ 3 i& fossil (^J (jjjJail jOa*-a (ji “L=».J-il -fOjtjll (^c. 

4_u^UixJI vJLal^jl J~t\l (j-a 41 * ulml (^_Laj (_ya _j-C. Jj ^><i (j-a _jj£i (_>>y] ''ji 
~j*i\*' (ji i-*ljle. (jj£j ^ tojLit.jall ^jjkill 4liiiaj _o jiLall 

(j i .*« 1.1a. (j la V'i _jS<a J< ■* « 4_lj jliJI I**'! (j* 4 i mi ml 

^ V- M«L* ^ ~ 1 ail! 1- J (ji 4a (_gji <_£Jl_1I c-I jVI £^l—«a^l 

Ijjjuij (j^Jajj c^ijli IjA (ji (_yl& (_>a_>aJI (j-e (^SSS » *» MJ J ,4_ij^0xJI 
^4_u jOxJI J C(^_ii ( j ILiVa (j-o ^oSjII) *0j g mi 4 «g*^ (jS^aJ La 

5_jl ■ . J A 4 ■y'A.i J^SM f +*11-4 tiiLlj £-4 .Lj Jajjac. jOSS (jj£j jS 
(j«a - ' (jJS. Liaj$jLa JJ-uiS Ljuifc ( ^ .. A .l il I jL-ai £t-kJaJJ 4, * . jL » 4_ >a . 
(_pjj_l (j_£LS t(jL.3ojJ^a (jj^a_j_gJLa!ll (jjJ_A (ji OL-i V ,4_jjiO*Jl (_g 1 Li . u a 

.o^lc- ^jc-j^all (JSjill l.i£j o_jjjjJallj 

jl—a3c.VI (J4 _£c- (3-4^3 (j-C. 1—4 l.n. ia ^>\»4_j A_3 Ljji LjA (_K>jj9L*4 

(j£. La>j_j-aj l-V-O (ji ^Tj (Jjl -ai I n j ,4_jjjli»il (_ylft ’'alii f_ya jjLall 

i iJ'V' 1 2 a \ i >> ' l V- 1 ‘4_ia 1*JI 4_uj\JLOl (jc- 1 lj.^1 La-e iaji (^aLOl ^» . ^a2l l 
4 jlLaoL .(^j^aixJl - ^ a*H (3-ilala (j_a (^-j^Uxil '—LjJJ Ljl (j^-aj 

4 jjL;U j4. _)JjSi jLau] (^-3 4-jj!AS*Jl (j x S>2 (ji (^-a.1 j2al (jjSj-ui 

-*■ 4 Ji ^ar- (Jliljjiaill ^pSi (_)_^43 (^Ifc - i—A9 _jjj (ji t4 J 4. ^at 

■ «l . a i"4 ■ -’ V1 (jJaaj ^12»<all t—UJ_pli l_p£aOI t ^jl li<a 

(jjj 4_pJ52ll 43^L0L 1 iU.at—J ljl 1 ~iljl. ^11 (Jj^aj (^jllj ^1» 1 1 4 »J'L» 

,4_jj jliOl j (-t.’ia?.!) 

- > a*~'l l (j g. 4 >^ jlVi jj_^Ja2i 4 i ■ .<*'11 \ 4j CjLjLOI (j^a 

(Li.aSljJ (jLS ljl Laa a fc Q?a4 (ji (jS-aJ (jij ^LOI jA y - nl-rl l 

J j yj I IjJajj >( a£l_p2ll (^J^pa (j* J^alSllj j) 4 ’ll 43^»4»ll t. 'VA^ ljl t(_$i 
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3Lljj >aSll j A J4 j->l jll (AijlA > v )C-\ »-i«9 

.Li^SljJ i.AlaJJ V ^—dxll ^iSSU Ujjxj £jjSI 

£• __j3i jil ^ .■». j c jL-u'j? I 4 W ^-J liA J -v j j 

(j) *^jSH -y^j (jj^Vi^'i < _ s -lc- ■ i j SL'i ll 3 -* AjV t _ jj .-aII I 

4j—alj-JI o^jJ^oll 4 jaL.1 »U (3^ 4 J "^.lAill" £tlla—cu 

(3-» * t «il_j—Jl ^j-Ic. o^Lfljj (sixil pli^iuoi AjjI-JI j_>*»j-iaJI 3 s 

jjt> 4j]l ( 0 •'ft, i La Jj (AjilaUH ojlA jA (j-ul J-ajJl lift 

(3-9 l-lcw jjj£ ^_i ulaj (_yJL* A.j.’tfk.'ll Ajc j-*-3jp» jjjLm ^jJlSj 

4-j&Lg (3c. (Jl j—Jl 3 aj (J ■ -aill ^UiS V} oVJZj$\ ^j_j j»J 4^-liUI i.'T.ll >«5l \j» 

_4 -11 J 4 *-Sf' A_4».ljJI 3-9 4_j3 Lj_J&_^- 9 4_j_jS 3 s- (_5^3°^^-5 

jjj^jll 1 jjfc (JJLc (J jLjjj 3i ^Aifclt 4_-9J-l-9 4_j_^iaj 4_)i (.j-lc. »-J\3 

-iU 3—9 _^_^l 9^ J _3 9 V*> 3 LS l 4^ |>l_) J.. i .‘~» Jj 

4 "ik% N - 11 j j_!lj "- _1 4 _j^L*J| iliLal ^-sl uVI (^-3 (_£jA j-aJi 

3 ; ■ ■.-.* 4_ji ^ •» -y 30 l>1> ^■'*11 ^'L-Jl 3 d 4jl ( 1 — 93 j—ai. ,L-sui 

- *1 frill ^ <» -11 liA 3*1 _y3 .ol J--il "4_ia»j_)ll- ji Ajjl—Jl (3tj_j-lall (^3 

3 j<j - -'J .(JLLall III* ^g-3 4 _J 3 l.l 1 4 t 5-*4 (_$i (j-^ 4 >iLj -Lj L 44-4 

(j-.j ] jA j «« all - ifril' " AjIc. (3^>i Lo (jlc l_j J—aia (JcUill ^1» 19 

» 1 fril l j i ^_lalS ." il j U \1 ) 3 '•**,' 1 9 ^ »“> A_j_jS 3-4 \*'j —i 

J jjll jl (^ L<U> V1 ji ( 3 JL- 9 II ^A3j]I ^ j\~—(j V ja-dt 

1 j (l—»LoJ 4 1 . ^.iu jjc ^jA Li-JI oAA 3 I aSjj-JI 3-4J .^ j ' L-sj-La 
4 ASl'-il l i_il aaV (JjS/1 ( _ s -ic- (AjVj (l—aLali A, ill-L-i V.1.A jLa (^Jl _jj -4j 

.LaLoJ Lgjjj 3 j- 4 J 3 I (AjlLskil 

Aj-aixJl 4_ij^LL*JI (m A ..a3l 1-1 3-a A-j . VfcW 3 S 3 (9_1 S(J_i5 3-9 . 0 4 J-ii'i 
3_ul=Lill 4_Lla 3^4 j-Jj (^ 1»U jjJsLsi jL—JL AjI 

3 c 1 > A_9 4.C- Aji—Jail JT jl—ojll 3 I Ojl A_fll .A.- il c 

jtjjlj ^j-3 ojj_i.j-JI OiVV-aJI (» h»^9 ^ ,1c. 3 A_ijl5 __^4C- A_u3la*JI 

4_u3lic. ‘** ''3 4 3-9fc f -LLl 3^ 4_jlj (35VI (^1® AAlAJ (L 'm . lu ( alaJI 
(Ljj^lic (j.Jxll 4 _j 1—9 3S 3i_j (jia_jLlaj 3 ^ UJ J J •(j-4*-® 

3 ...-I' jjjS 3 ^ —(j "3 ^i_j 4” _j4j 3 ! ticjiui 34 35 - 9 : 1 ) 3 I *. 
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A Lj VI ■■■*>. !L '— 1 & . .L— i ( _ 3 JLJL!Ijj .^■■--■LJl ^ L 111 

—-—tv °i l.£,La J^hu ]j i a. _;l j ^ ^ 1c. *> 

^-2_j_*j]l 4r> .i Ijl^ .L-ayi La ^ILAl (J_j tAja ..;U11 t _ jr --ac-l^-a _L 

jf\ ( L . — .. T i Lx_- ^g_j]l ^ l_-A (jiLaiU a- jj L^U 

<3 "^^* LoLali 3’ ^J <4* ‘(Liijil (j^x.1,1 JisVI ^5-lc-) LsLti ^.,<-.m 

,AjLi. yc. l-l 


oAA ^-3 A_xaj^L]l o-jl—-Jl ^y-a jlLxx ^_jfr JjIa ^-£ '^) 2Vij 

LoLqj Lil AJb^hc. V A s -- i ^lall ^wi x J La^jjxj a^Loll >;1 l~» - A.aJl»..ail 
j } L' L 1 ^Lxil Jl jj_—Jl L^Jaji 3 ^ jj» jjUsLL^i -L^jij- 0 y ...;VL' 
?r-j-L 5_jjL*»«il A_j_^Iai}l k>5 Jc. 3^-°) AjL..-a J1 -.LLLt-H 

.^Aj-alxjl AL VviLxjl 

«I*jl ( a. v —5~ill \ >. v j-xj A_JUJI (j _a ,_JjVI ^ j ^usjju 

»JI—-LSI ^»i_c. £_x t^i_s_AiSI lj_A --. 1 , ':>~i; v. 6 ;.S ^ua j_*jj kA—LVJLJlj 
A—:l l.x S t-Lu' .-ill ^i'wLil I £~’- s lj (^Dl J>-a *! j > » II iA_^j .-*— j 

liA 0jLij _j y~>j _j^3 j^j'Jkil c^?"^ Lsi ‘m x AjSj_jL]I LjLlaa.all 3* a-j 

Lh° -LLcj j^-iillj ;A -xiiL -ll Ljj-aJl t^yA -Lc jjlx 4-C- j^-art -a ^ Vj. --.'’ll 

,Aa^ >» -x ] l g-LL^.1 f -W..II AJuJflj -LH ~j__)L jjJJ jlSaVI 

olaJl ^-lallL A. ala "rail ^jl ■ ■•■■oJl A_9lS _jl jC.\ j ^jS^ i 5 ^ 

l -x 3 i 3-S _>ai_.' ,_ji ^_5_)La3l 4 _ \'L' IL1 .AAr>"•.-1 i^pill ijj-^*”’’* 1 ' .* 

_^_LSJl ^IILa Jl jLaS ,LLLj ji <J a . V j <LLLJ 3-^*^l 
-A_3 ^>*-4il A— ;! Jj jji .Lj_a3_al — 2il LjIc. j_La _^l J_S ,3_c. 4_J 

LujIaj lx- j j-'L 4 _JJLL tL—k^ij A_3^)J^aSl kJ-io 1 ;lli-a cLa_}- ojj 4_Lila*Jl 
j j L'k -. j_a a j' l >_iA AI Lx j # J _a_aaJI ^ - 4 y _-l^ l ._; 

a_jLal (jj^Sixil J^ic. Lj^jaj-mjI t«L]l Lj^LS_LxJI jjxaxjJ a.,9 

.aL^L 
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Ji. Alia L-lJ JUu <^1 J?LSj 
"la Uis-t^ ajij ^J\ 4ia.t.iS’' J£* 

.un v rf JjiS" 
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JjVI J-aill 
cjilbLJl jjj 


j* *i\ (*4^ ^ (*-W* aiCjLJi apl«o jj" 

V 1 * 5 ' J4*U J£i\ jUil Ayt^l Jl >J| 

H. Simon (1966), p. 37. 


(J ^. , liAj .L-® < A? L-, wi^ - J_aJ 3-» \ , *u I ..A. „i ~ Hi j,| 

4i^J3 4Ju> >j£i jL*J. _*l jl*-£ J^a^ _j-A tanodyne bromide 

pl^aajl (j->j f-kJI v_xj£ t>« JW=«-i t/i_>!' ^ia t^Jb 

^s-al^lSH J-Xiill lOA J£ Sr 1 : 1 *■“■ .* gj-b> i l“ ^ t jj - 

^LojAI _>^j3 idj^£-kLaU J_a b<ibj jJaJI (jj Jjlill 4 *<■»* £30 

ji <L«!5la Jja jj* ©l_^ <^1*11 ^ii lia, ^jUi, Jy.,^ 

J^-=k- (j—« ^-l*Jl Ai_MtiAa <J-4aj 1—a I_>-uS d) ja> , -, j i 

u> <*£*• (jjblajj Joa. flail Auj^Sc. ^^Jc. IjiL j,i 

<—ala. CiIilfLi* dJau (ji Sole. Jjlaj 4 

IjJtto oi ‘f*bLx (j- i^bil (ykjj^ jli 4 . (T) ^,jiMI flUAL 

V Laj . rx -i Libia, la.>-Jaj J-xaj Aj^ixJI cliL^Aiill ^jjIj <ji Sob. 

-ia o!^£Lui ji Jjlil l ^yc. 

. J-i IaI I (^i IglaJ S jjL 

o-* -*1 A-JaJaaj Sj j *<n f_kn(ji i_jLjSll lo_A ^ <' ^ jl 

tjr-^ - *Cli—ilalJ fJjJI ^-jjLU 4_ ; ...%U . _5_Uiji, t -' l ...K.-. l 

ciaJ JaLii jJ> (_^i Jjfl ji L«L#J ^oll ^jal*J| LjaJI 

.Ua <lSj^a 
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4 1^ ~ - Jjki bi Lljsixil LiLa.—a ^ -ixJ V LiA A».;~Lall 4 •% 1\ ■» .a’ll JjJ 

J-^3 J\ l—a£ A-fc^jILo e^jSiS liliA*! pistil (ji L.^njj ,Jj .“v-Ju-iaj" Lo 






-0^ aJ. 


fix!) v_ii^-sa 1,01 jiil t>* iJisJI eLoixll />-o jJle. 

j-C- \ ^-a; c-li—ii ( _jj_j e.l_a3x3l 1_*S t A., ;S ^v£Lal_3l j 

A—itSLaJlj .AAC-Lo lrv ll' A_xiLoil jl) jjjLjJI O-^J i j.'.-all 

I^jLJaj <—it.l_AVl a-i-A (j-o v » 1 A J-S Jjtaj «. j—all ^ -"j_j .A_£_ja^>a3I 

jj)_a iijL-a. .A j jS-UJl _jjJaJ ■- fl’i A_31Li. /u-o ^jJ-il ..T 

4 -J j__) ^ 5 -A l—o aJS—L a -J-al ' t ».-'i a^)l ;V.lf :\t jl ^c- y± ,^!aJL*-a 

A—: Loj AjjLLa ( a , 3i> ]' 4 • ■ -1 A fA I v-Ax-il—: V l_^jj£ Li. _c-aia ,_J.a-v 1 


.>> jUa) ^ 

Ai-Ja ^ a A ; .al&li oM <; ^ ^iajl ji -_^bl ill 

l_)_$JaLa J_i.Lj —“ i-v ,-. . t~i\ t f -> W ll ^bjjLi ^-3 Aj^Lutxll Jjl——-oil .lj.ia.3l e 

l LA .■■ ‘ j 4 -Iaa^o V.J—a\-L.i <.4—r »_jj »1« 11 jLb 1 * a—llik*i ! l 3- 1 —!■ 

t ~» . 1*11 Iac-1 j — Li k . «jl vT-i.il i.—i jj 3Vi<ail 1-i-A JiLa Ch*J ‘4-lS-TLo - 


cs-^* -AjiJlill A3_>*-ail" ^>0 Ji&l' <*-« vJ^J^ 2 ““t* vjjj 0 s - J 3 _ lU .. 

,<11—1 —LSj «Lll _jL. jj-a b_: ( -vl■ .ij 

L js iI — . V i A i—a JJ ( - . ’•» 1 1 ij-& _t-3ala A_j_^laj ,ji ^ joSI_ i juv.al^lj 

,^^3 Aj— il—iSM oil LiSljj) jiij ji ^-iuju '-o 4 1^ * ^-^)*« 1 

3 i 5i-as Au-jjjjl -Tj^L<JlJ 1 USljp) viUiS, t( J»3l 

^j) i ’' . . I's l Lj oLa. j~- j LjJli.1 _J Llil v **!* 8 *!j .'-1*11 Liiv_j] j2j1ia 

-Ja=v _j_A ^ j_—Sj-all 13—i i 0 Ufi. v 8- 1 -y • (_J_S ( v..lyjl v. t > 

{ \£. 1—aLa j 4 _£ali—i s jj— a LjjJiJ (JjjS/—^ vL^i AaIsJ: ji -L-\l 


aJ ^^>*-o31 fVJJfllll ^j=- J f»3»-i3 J^ialil 

a j 1 ajc.Ij jJJ] ^jJoj <Uj._} (j 44 *>?-J ^jc- v-a..5>' (jl (_Jj 3j 

jiuu ^uo jLj A 4 J 0 .j Ljji v., ijS j v La --La. 

Ajic-i La l^j^aTi lAajjll j ^1x11 Aij_ j >si-oli v'‘>U..-,*lall 

tjiil i_53Ai—slil jA li* j ."Lo a 3£—Lai -A£a._yA ^ic. 

.aJj ^131 ^1- —all j al l 11 a Aajirv'rl ^ . »ij 
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2* < ,U, 

•" *• • 


yj j .” J Ual*Jl ■ '; a i .1 Lac. ■.*»'■>'j ■• aflil I^a 

j& \ —Ua' a, tl'-s'i "•A. / . rt l rJ l" Lj^tSJUil ji - v aV- j ^ 4 j|^j ji 

'- j - ' r ~ '— * U U II& fC- j k^jilS^LaJl C- | jji La__)AP 

A^saj j' o *.. ^ l *~^' ^JajLuj i^JxaiLj .(Ajw^).lSl 

£ jjS ^jA=a j* JJS -L.U'Ln (jS-9J Ullisi 

i^u (!;' tU A. 1S . U A_>*lUjji Ij). tljji jjc. ,(_£ j3»Vl Aj__£i3t 

^ AJi*-a^l »iA ^ ^LLikj j^.r.TvU lil ‘UUj l^Ulai jSSL 

.AjI^ jjajl >_alUJl 

^Li cI k JI a_j jS^) aJI a 1-.V-11 ^a Cj^S_i5l<i]I l.-.i < K |j| 

- j\SLas Li 3 jxx A<a £ .<a O'u^SaiJl «AA .1 *jj .SjM < '-U 1 ^"■■^ jV. a> LLAjjjajil 

v ‘‘‘ l U LL_3 , U-aii A a l ^U — Jj ^ j--a A r, v a'« L—a — L aa > a^ < Q 

llUUJ J£_ij ^u^kiii jU aJuJ jLii cai&JUH 

(jJ) jil* -JJ ‘t>a^lill J-a. Aj^lki <j A&Jaj jta£jj . SU- Vl 
‘A_j j». .r;* , .M j£-ajj V j i*-a La Aa A*_: t-*' s ^’ La jji — . >■ j~ i ^jS ‘- I Ls',’ 1 
jljc. aJI jJ complex of functions •—LLLip jA-*ailjj 

.aljilSbJLal V_jia cAjUieU sljLjjJajil jc. '■s. 


fk AjV jj—jl—lij iLi. jLui.1 Jji jl ; \ lSjS -J 

Aj"£jLa CiLLxl aA& diit£ lj) La& jJjjLwiuiL: 

V^Iaa j»Aij Joj’vS |jt Lap ‘i/jii »jW*J j' :V Sjjla AjiuiV 

.V ? i A a Ci^s^uil AjuLa 

^ jj iia .Lul^j A-ji^Lk jjc aJa eli* jAii ci 

.^i^J-ll '-AA JJLa A ■»j’L i idiaJlj jjjiil jyaJjjall ( ->r-\T n 

~ Sr*-** ~ ■—-- ^ 1 —- > —i Ll ^I ^ k_ilpi jli -i US tJa^JI c_j^J 

'C_A i_^-' j ~„^’_s • —r-i ax. A_ji _J^L: U U^2 ^-LauiJ' ^ 



1 jJV Uji .<->1 LiJ > UU i jt J.y jli^a l* J ., J 

Aj. 1 . .i lW A_iaaSM S-k-^ujSJ Jj-jU £$j-» t/i ^A_Sj fUj t 4—lakil 
(J-aJl jjjU-# (j-c- CjUpVl el* .JjjS-mi jJsuii vl^^UI .'i v K.‘-..l l 

<j>£j A J ua. tU A IS > %o JaJ AjUSII CjUjJ La 4jSaLo] -*»N '■ti 

La jAAJj Jj-U U-« *1_>J (J-fa^afti (JjJaJl » ' 

J-H»J iLjIc. j-^jaJI eAA tl j] LaL iULaj S j \-A \ J,] \ So..,U 

_P-® <-5^° *—‘^ UU H ^ -i a > (J- * >~i j »3jjLiJtL» Jj_LJl (J.S jLii&l ^gJl 

f-l*J1 uM iA_j_>J»j A_ji Of.US fAjij Ajfcj .A_iaaV| t>« ±-=^\j 

LS-Z-* <jc. (JaJj ‘AJ_>iaj3l Jjjj ^jlSjIt (jft JjUu o-ilc. £ jLj 

tA_j_^aill l. g 1% l /ja-ull O^l SmAl l AAf- (j£. d^y US ^jl5jll k i tt~' 4 _ua 1 
Ai_Ua 4-JC-jU-j tAjJl llA ^gJIj .C^SUlait UJj A^aAl jjJi U ^'j 
i_.ll_k.MiVt oAA (J-J-aij .UjI o_jjS.1a1I J (_5jC.aH a Sj^-oLcaII -H' 

; c j5ai (jjjti 


I- 4 -?’ ? ■& a ' t O— 43 ajlJLa jfl j A_jC ‘ \ (_5j_cO 

A_jfllSj a_a£L» Vjla. j»U3 CiLjjfeiH liLE COS I j) 1—c JjL-All 

tiUjtai oIa CjJLS I j) LaC- Jjl_wull jj-A VAj A-a$-a liili-iaJ 
UjjjjS (^i iui ji "LaLaj eAj ja”ji i"a jjxA"ji 4 "ASjLus” 

.SjusUaS) Aja.jJjaltAjVI jUal 

O^ S - A a I ] (_£A_*3jH jL a Vi» ,i Lj' JjUult (j^a (jLS lit <j_SJ 
La jA !■—l^t s.- aaaH oAA AasISH ji 4_AjiLJl CjL jJillL (jj't» 1 'll >' T. 

J-^ ca^- d ^a aai (ji lljlc. 1 _.L->.J 3 ^^LaVl JasJI (_^aj 

' J 1 i ~ a rO^J 4 d- L ) t-B niS j t (AjitS-iLaJt AAkLa ,jfc t jj.j] ^ ^ >. UjAaj 

(JT— JI *—> r flJL aUjLJI L. g^ ^C J tdlLj jiajll 4 •» j;L (j_C.j tl. 

-(i_5J4^ US iLUj Lgjc. LLu A9 ^all j) IgjAaj 
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Cjl&yuil 

A ult I I *• J ^J| * ** ■ * rtU ^4 *'*’ ^jUljdwQ t^tl "S. 

Us-jjii jSsSm j&j ‘U^-° JjVi £ jilt <^ic. uh^ari (jVi jjS jj j .i^iaJ 
."AjLjjjuI AjIc. JjliaLj (_£a!I (jjjtAJ (jlfcU jAj iLa33j 

(ja^ja .l^ij^iu ,jA jj£i aJSaVIj IgAAtSjS iJ«-*aJ AjLjjio'^l jjl 

amazing ^UaSSL o<>jSfl ol_au JaL^I A-laSlI ^L«ia.S?' J 

l—ajl .! *»> » »'» IjLalj ^ U , n> Vl oM Sa&iMi c...flj^ £jc- .regularity 

( jr> l > j <—L>S (iljjlall (J j-t^H (ji Jaa.!5U La£ .Ajijjjxal aJ5L1a £-jJb 
e ^>-a 1—<xji jAl jJsJI tills! j \ 1 .AS jLaj) Ajjlaoij t< - a'iA.j La 

A-lIjSj bjl—SLiill j_ali jji Ja_OL A_3 j .A—jSjjjjla) A,K, >L o j\_jI -jjj- ^.i 

c- l . «*>»'. . 1 j .I g .l i c. ojiljS j^ill IgJ^josi £-A aIaAa >.r ilg jLaS (Ja^j dlljljjaJl 

ojLS) LaJcui ^ i» j lj-$3 £• j^All Jj_i_oVl Lh* CjLo-uJ) sjj a (JUluI aJI 
/ jci LlflS^LuJ Laju£ A_i8j jjliaVI aI^juII LLi * * ^ f*. 


. ^ISsj ji todd Ijjjc- »jL2c.L ^jaxiaSl ^]Ldl ^ 

1‘HjSj Jjxol" ■*'N< * ^ A J*-. t «»'_ja]I *AA (J*-" Jjjfc JAU LaAjfr _j 
Aa^l . <-1 ClLlS ' fii “*» Jj »J i nliA (j-C. J ■ ..waS l_gji JC.i V ^ u l-9 

a j^j jUII A_!laS ! l L>-^ .Wr 3 V CjLaLuuai veridical bits 

"t ")' i nV. " J^bx jjx Lob <JbJI tiljAj liil ^ • ajl JLuAaJI *• ulall b .\-y-.' t ^ 

A3 lg«q 11^>i f t _jl loLjlIII j i~A^s l^U c . b Ajl—ii bo ^1 A^ooaL&a a5Lu 

.A. j L l> . 1 (j *•>AjV A_&jAj La] tint ji “Ajil-y" - ltjq% ^Lu LoS - ^a£) 

OM ^ .» S a bLL ^_a Lo) (JS (j- 4 <L1 )3 i £ LuLo jj-g-la <Iaa ojLjajj 

tilla l>c- (LLjj ci L * - ’ cS^ M cf J ‘ *** (** 

Loft 11] Aj fUaill jjx. A_j_>iaj]l **j ■ ■■' ■ a)j\ LjjLoal^jjal (j) .Q 1 ,' ■ ■'" 

^yLx-olLj^ A_j3 IS_jS_»La ji "Ull£_L,] M ji \_ju_jC. _j ** ;; 1_aj 4_x3joj /ji 

(jlxui (J\ y j^-3 i«*a J_^j]l CjVLv]I (j) <a<q]l lAgJ ( ^a_jaJI 

(LjIsIxui J I-> a ^-3 tiiitSjLall til]3 jjjj L)i cff utJ* - *— 

A _jft i^jjuij aK ‘*\a A-jISaj \_a ^ y <~-1 (jj_3 t^lLSHjj oj j 

.LuaJ ^1 qjIjjU*'11 ^Jc. LL_^a. ^aShJi.h 
tillA *v IgV i, . .ii V "A_j3JjAJ-al n Ll^Lila Lg-ll& (jJJttj IiL-a] (ji) 

Ajlj» A tAjlSLo-i ^3 V) LIS V Lj^£_JLa]l til Is Jit 1 ' . *■ ^.‘irv (AjSf 
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lajl.' jjIIi —i 1 JjL > i a ' .» t _j] l _ s A2‘j ‘J_>aL]' LisaI] 

j u£ kA iJi ^y\ ^y<j-.,*i\ 4j j*ll 4Jlj> jl^ <d& lll 

L$j U ■■••; 4x j_^]l La" <U1 La liti J-C. £*jtS 

JjLsj - '■; -*i J]La ji lift Lil'j —j (jaLa n V w L»jY' ^gJc- —-^-V' 

^a.Y' 1 oLa-j \ a,£ :a ol j -v'j ijgA (_>a jSH ijc-J - -. >] ' jjfr LjI 

theory- 4 -j_>] 3 jj ^^uaIjjsYI li* i*j ^Laiwj . 4 _aJalLa a-ie-lsJ liij 
5 ju _j .^L; jja]l jJLatib 4 _ji iS_>i lLLs ^x. j L-ij S J ‘laden 

>?- 4,Vi.««ii ^s-£- 2 4a»_;.2]l ;ja >Lj^5LAa A^Ltjz±a)I\ aJ^5LaaJI 

sL_H£ LJ Ls^Li j .,->. ic. ^Lj —L I Jgl )->'•! 1 aL—a LAx _ r.-,..- i w ^j-x. 

^ ^ UAi ‘(^Uil J^ii» Vs-5SUi-) ^i ^ -LL df>> 

l _ s _2 dilx» ^.t-’-a _aa]i **—cl j.2 (_L_,ua ^jA. 4_Lj_^iiaY l L).-'. v , 2La] l LjL* Sali£ 

J. - - .a.. 


jjx. Clu-i-aJI l_^5s\_Ia LaJo j \; i\ . a*i AiljA (jl i^JxflJL Liixa.Y lAI 

l_A laaJt (J_uj 4aL!a ij]L& j w)Y.iLAail j_3^ (jc* ■ *“ 'j ' _j .LLALLLL' 1 

IjLA J_yx._aj .~! .r».i ^La j_5 .^ jL ijll jj—ij jxjj £jL3_j]I _jx. jL'LaJl 

a Aula (jX. \ ^ * va ' ■ ^^x]! 4_Aa.^2i jaj 2_£ 4_3l3 t\ » • . * 4:1 -Li I 

Lex t jj ■ °~ : " ^Jaia J_j_C- aIj' ' yi <IS .V-a 1' __g lala j 


”^j\_a_jll" ,_jX. LaLaJ >. (jV 4(_gX. a*L~0' 

i2" ^1 La 4lS-La IK Jl jlLl jS-aJ ^3 ("^^>^1? - ^ jl>" 

J La] ' j Li' « i -j 1 'jj JJjLaJ^Ul SJLaaJ 4_j3l_j 4_L5La /jj .''‘'-»-i' _c 

I j\ <j-C- LlL-as jl*jil ^>a-AJ ^j-lc. iLiji £—a j L.“* 

Loll LfcHJ •> iJja jOl^l ji ^jLs_j]l jjx wiLiLa-Vi ja«j 

dLlfLLa J j m L^i 11 »'■*_; l _j_a]l a .'-j".o ^_2l jjl LiL-w jauu j) 

,j jJSj 4\fv,>La]l ^LLrL !!5ii J jA La] 4aP_i_« ilxS 4 aLjuUaI 

_5_a Lo JjS (3-j ;4_jLLH ali'i/La* (ju> aJLv 4_a^j >■ ‘« .» *Vi j' 4lSJla 

,iL*3 ^-3lj 4 _]Lx JJiaJ L^jl (_yic. (jAAatia>-a]l (_)iaaJ Lc_j3 ^Ssj k_i j\]-a a 

(j.V’h A j5\Hl 4—IK-aaJI ^3 j^aliS cLwaC-i ^ ‘■‘■*1 .2x1 tj l . ’’ -a ] ' > _ j -L 

aiA LlLa (jl \jj±jc.\j t S^jLajJl LjLijj (jA_)=ka5l < _ s X-lil 2 Aju 

iA-Ailiil ji La< .LLx k. >,.11,25 Lijxa] 4\< .La L£ L- j ^xl_iL» 
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«.Lsji jjl 'jj-oe-i ‘Oresme j j 1 -l^wjil a*Jt ^ 

liLSj JJ—»SjJ Oj*_l_j]aj ' J J j-iaj |_>jLaSI (3-^ o' '- s-^“ a j A.;aV-.<J) jfcL-oJl 

£-a 3' t JlLaJLj ' ^Sljll <—alLiJul ^gijjjU^Vl “ OuaJ l" 

^-lc- >—AJLaJt > ",) \ V- lSll jj-a ,_JL^' - ja.JJ 0^)S1' cJi'j' 

(v . . alt ' o' *■ fl .'ft I j-. Vml A—saj^jJfO aK .AV \ \ 1J J 'V- l j i^jjJkc. j ■>. « 

,Jj.. rvTi 4, jt itllLfl j_- 1 _ S J) J J-aJL o' 0 -**i (_>—a— iil A a O V 

Aiikll Ojc~i ^OJJ 3 J .^=y>- O'A:- L^.' o^jlA\ l-'I j l.^r. 

OijlS IjLa l Am„ < I,,.,. 3 1 j-ai wj-ajlc. is c-La-lJl y ■ ^.a o' "AjO’ j" j■ ■ 
aiA 0^-“ O^) ‘A-JBJJAfA,' AiS-I* oJ-L%j s ’ s s—^ a Uaj_0 A--.a l^J| 

O' _^ ' l .l' | t **' <_yl*- ' l-La.2 La j .Oj^lSLLe t_A jl i*.g-1 oS«aj V <—a51 J 0 1 

A3-L*-s» LA_*Ja9 J l '.."^j\5 j]I" .' it ■ 

JaLlill ^Jaa^i JJaOu O^J^ Js* ' * • ■'?■’' 0<=- 

^Ja-il Jb-ia. ^ill 

LgJV a-Aj^xw) O 2 " ^jls_?!' 0“ O-*^' lift *a 

1 ^ A ^ L^J f -> 1 ■ .i a AjfcSlj Ol-iA (Jvi ... ^ ’«-- A-3 j_)*-« jj£. AJalxaii 

J J) U^ 5 O -0 *.. ‘ i * t ^ _jb (jaiAiuall O' djSj ^lOb * ~~ ’ ’! N 

.aJ£_OU L , g ic . aJ Jj A3 Of 1 -' *(L^c-l_£*•' j') A-*il jll <—fl l OjS ) 
j' l(i»4 J-al*j]l jvL) La-iie. V) A ^ i cq Ajtal^l V 4 J jilt A ■ -- v -t A j 

‘^jt-ij A*j ^jLS jlli A_^a. {A K L$ji ^ 1c. L^_! l at j V-VI 

^jJt £ilijll o-> £jil' O' j' l-er 1 <—ii' jjc-V' c-'j-i 

. "ASj_ja-*lt" ^jlSjll jA Jia e_jljSc.' -»j 

s j j 0 ^ *. ’ * V Aij^all ^jlajlt o^ aj^xit t ^ ’■.^ oSJ 

•^ILiA oW o' ‘Aj^JjJf*} A.l5LOa La LL0> j_"-»~> J 4 .a.j..^! 

O-^ A l.-v _^a A_it ^Si j tA K .* oil eAA J aJ A_aOa ijjjjj ji S ^ • L.r- a , .a 
t la_ia. Aijjta jAljJi AjO ^Jilt cljJiVI O-o ^ILjA t Q»t l ^jjIj 

^ ^ Jia j' 4^4 v oSl 

"A^i'jl'" uUj O' VI .c'J tjji CjO jLa_iVI ,=Ji*-a O* J J — " 
O' V—a : uaa. »* i vfl ' j ' '<*- - '•■■•>■» " A '«' . • • aK - . O 

ili&SI a_js qj A-^j-a j 

s"u t A** ■>•■]> 



27 




Lgj i 2j "it xi S\< £_wil j (JLa-a ^ If- A_9A_x5l_Hl 

.Ij.uji'i SjjiSn AjjVI ^g-3 V] 4_jA._yl_jajixail dilj^Jaiil 
tl_a C l 3j <^-3 l_gj <_alj_jft'ift ^>_J (^g—HI dj^fLJLail (j\—3 «l_)_iaJ j 
(Jli3 j dj!)l£LJLa Lgji jjJc. IgjJl jiaiJl ^2> V J3 (LaLaj Aj 1S& ill; >nbli 

(Ji ll .>,»i .(Jj till (j-a £- jjil I AgJ (j! V AjISjIIj 

/ cll^iS»JtfLall Ji-Tfc, 1 tji ^ .^1 > Q^t J^l\ JlSc. 1 i(_}LJLttll 

^JLaJI \$.K jm (jia^jSfl <.“o i kjS J J ‘ ' i 9 J J^—A ^g . ^I . ^i-v'i V-ijll 
£-aj >1l i^ia A-Lu t-iVI A_uLaj j^JI A_iu i-jVI AlLu (_j^a Sj2aa Ajia. 
aK ■*.» S_j j^-all Ajl_uuall o.\ A AjU ^_1 t^^a.jjJjaaJI jj^jJI JllAaal 

■W^ 6^“ 


AjSjjaaaVI JaUui 

l" (jjjj £jUi_j]l (jjj Cjli^StLa^l ^ i \j >-»*V ^ylc. UflSj (ji Axj 

t(_pa 3 oll I < ag * J" i » 1 ijc- £jjJa_$J I flgli <-iA ojjjjJa IjSj^ij AjSU_j 4 Juayi 

4 - j L ac . Cj!?l£L> 5 utt]l «>aa <JSLa Ajl*Jj ^aII jjaII ^1 (j*jfl (JSljj ,jl ,j 5 L<u 
(Axj LojS VLajSI jjSl i im».<-i'i jjjJajl ^gjuujj Lui ^c.j ,^-aLtJI (Jjl-vlll 
<Aj 5 CS JaLoji J] j^jjjSS ^gJfc AjSjjjj-aVI OS^AaN pji.ial UI tjS-ajfl 

;Aj_^lkill ( a-UAJ ^ \g~iijhj ' 

^yHI AjijjjjLui'yi Cjil^HLaJl j ;AJjfrL' w> JJ& lAi^jSuuua -> 

^ j-y '< ^gjc- Igltj A_!^)Jaj AjI A*j 

fill A-jSj^jjia'jfl Oil£_jLail ^_A j ;A * «“^M< ■* - _Y 

.A^ajwLa A3J_^iaj \gl-% i La 4j_^la3 ‘"<5 


^a—I ( | 5-HI A JtJJllA^i I i—l^l?\.aa^ll A g *6Al»u[ 1 **'* s ^ j * 1 * -1* 

ji A_j^laj (j-a ^L^ i.").*l ■>j Lgji jjc tA n» a Aj_jlaj 

A i.All-oll CjL^)hill (j<a 

JiSjjJ j (La Aj^iaj ^cILb^al ,?lg, j2H Ajjl-a^all d(jj ^jdal_jSl Ja 

t dl l J _j hll l jj s "*) A-iJa ^L_]a <JS_dj ojl_ii]l mi^II I_ai t l_A jLial 
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i*' “viU ^ A L.1 £C^JajJ 4—1 j^-~ j6 d) >aall_y 

(ji >**< <*« jji ' «»<-«j tdllaJli ..«^-»<a\l 0->. A -' 1, ~-~' ■ •■';j .<Jffi »aaU 
SjLuill 4 .A f i t~'N< ,*^U (_}j_y»j ^jJk ( -».2?iU a jjAall > “ )\ a ■ .i\l 

4_}i .4-1- £• I jji 4 ,»\1 jjc. 4_jiijjjjx>Vl dj jlfLiall ilU jS _j 

l.gTil-i. OlSK* aa\l JJ& <JLuU (jl Ljjlc. ^tiij i4jjJaj JSj 

t *i a. *i A-ij _l_£j£_=wlj ^_jll ajl_u*ll di jlSL-dail .*>A,js. J 4_j^)h*>ll 

Sj ,.J . S}\ dil^Sn i^yM I wl j ^iu3j 4_ijj t^LJa tjuixj jjSI (JjLoull 


ilj J«'l t“(jjlia *JJ a **' 


4j i^I^aJI jj& ‘“tN<,* ^»ti 

- >«1 Ajjla-oll _j jg- ■ “ ' V J ^ taall (ji ' fl jt<~- (JjalaJI 4_Ojliu]l 4 (ja 

j ie. .*■ A jJ ji 4 j 3 »* V i>Mj *'■> ia*iU^j <jr *klt jjrtiij t Jala. 

(JojuuJI 4_ji Vj) (Jj-mil ^ %i _yjfc 4_l_jl=ka d)>aa f < —1) 4— a\ l 

(j£J _^_al*Jl L& jLiucI (jl4 jama'll' 4_j 

^ 4_1 /'U jjr, ■ AJ1 ^ (ji (jiajjaj l^a. bjjj£ (Jl_j^i ^^9 

~fl_; > 1 cdalxil (ji j (tjuua aJ ^ ^ a j jdLatail 4~s. , i .>i l j lu W a dL9j (_^i 
L $ja^ (ji ^yj-Uj 4-ij)\-t ati _jjfc dl^lSdallj j^jLaj] ^C-j 

1 ••*•* ^ *J ' $JLaj ^_S ^. .jII »ua >■_ A»j~i .al 4_j_pijll (J - a j> 

.l^aLai \S»\& J1 xj LaS <4 ^1*U 

^ - >»j (ji (jJJU 4 CiVlaJl (ja jjj£i (J^illl (_>siailli uilb ^aj 

jjiaj Lm jjSi ; ] ^ijjaxil (j_a laadJa lj^3 / 4lall jjc. L i noi l 

Laj ^i 4_jSjaa. 4 K ,j/. iu 4_jj*Jall ,l e_jkLla!l M e.\jMj .1 lUfc 4jjaj 

*1 i . t a 4 aifc CjaiiiJ La lil 4j^ajll N ■ ^ 1 J il^Iuafti jIjSLa 

^ »*< I^ILillS (jjSj 4jla.V^ (ja LJjl LI_^Sl (jSl t (_)»att < a-'ite.a djVjjLoij lgJ£ 

jjj (J lVi t V~- .U gq 4 io ig-K. 4al£> Aljlaall jjt dj*Aiall 

iIjMSLjia JSjiu i*J l^jla t gKj (JLa-ol) La 4j_>3aj ^jSj (ji (<J)j .(J^ 

c v ) a .A»a l^j ijS (ja V^J t^JUaai “4\a*i~^a" jl "ejflJlj" 

.23J (LoAJUki *<_S3l_jail 11 a (jfc ,^-iL-ji (J^>al (jjf j‘l i . ia (j^Lalc- tilUfe 
1 jOja-v l jjjLj A«j ji^Ljll (ji . 2^\ll Ij) _j £ 7-1J toLliaU (ji 
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cti j iL *J ^ 

aj.xX> j->i- ijj^ La Lite- Jill Liljji jSf j ‘LA jc. J -'^' 1 * U ‘LrLO^' 
L$j]i t"ojL> £iUi (*-3 jj ^J} Uj LLii J-5 ^3-Ja. LlaiJl jSf j 44_£Sb 

2 j\a<U 4 _j 3 jaj S^*>Ualt jLcJfrl ^2 j ji (J-j3 L3j (3 j*LLj La L3L. 

La '■ r-- 1 4-m+jijM A. SJS . ^ 1 , 1 i - . ~i jJ L.l=4. .Jxlxjll 

<J) ^SS ^Ul ^JJI JL^a L-aU51_^9 c _^1j V ^1 3JLJI jLii 
t^i Xju ^-Lals V <»-J j--«j ‘'i-ja.. ^ €*/* .£ ^2_j ji -i-*J SjALIAI 

ji 4_xSI J (Jj» .L^LfcJ f jAj ,ji L$La £jijJJ ji L$I»J ^x - LL Oljjiliil 
ji t X '<\oM OLjjIa-li aJ£LL (Jlftj (3®S?I Jai jx k_JjAb 

J-' .. 1 J<\l jjj <-' (Ja j ?Aj^jljSj Al LA-j jL'li ji ajJl L-j j iLi l l 

ji e LuuSl\ ,*1x3 tjixj crystalline growth j^iLxjjSlI 

a 15LL» JJLaj "shooting stars" *■ . '< L il Jaj ?Lj^_jl_fciaAl ji Lt&._jS_$;ull 
(jLx jL-Lj ^jJsJl v/j^' *-*^-*^ j' 

4 , jjiaul] ji f \ *• \ L, ja >(* ^ aJSL-j-ia J—iaj *--J j . ^4 

4 _aiu _ j- - Liji LaS aJIa-iSM a^A ^jc- diULa.) Vlj^i <jVtj 

1 VtoM ^ • jj\ t. h ^ # 7 > A LJ ^^ifll l a^A 

*. la 1 \ 4_lt ^ia dil^.-^i ■• aU d^A („3^^ ~ 

JI >c A^xj A-aa ^J) l ^ *>>l j (J-Sj ^Jj dlA ^-au ^ 

1 x Sj ^iQl b J <iul) d<AA J) c _^— aHjj ».-n*% il l 

^jjLXA JL=>-a <J_>5=ij ^ (J^a' jaC-V' ^ 

jJlLaj IjLi<JI a^A J^ % (^-9 cAJiaU li) 

( J--v1 (ji L^J (^.» ,UJ (jJJ<-a (ji iJS_ij jtjJajj (ji Aa.1 

.^^£AlJI a iA Jla 

XJU J^ajL) aJ jla»<ftll ^JC- J 

1 ^ \ a |^5\la Jji ill, jI Sj .1.jC. A__S^pJl A\S >*.a j^jjL-j J^L-k 

jJj 4 > AT A j»Lc. Robert Brown uj'-H ^j-tjj ~J cs-^- 
jjJL ji (JjS jAic. jjiJI j-« _>y^' U~' ‘-Ij-^ 

^_ji J < 1 ^ < 1 ^ La j 4 *^ e i ^ ,‘°J°~- A (J^°J LailSk L) Lac. c-L a l x . i l 

■J- 1 1 . . y-s^Llt o >Ji J^L_k 5 .1 j A-yi f»>Aj ji x-i>L «-lil—^ liklil 


a £>-: 

Ai jx LjLIjsj jV 1 j 


(J-S) _>ic]l ^ 4 J-iail Jxw ^ 3 -lc. j-ic. ^-■ , 


xUil 
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polarization v-J-ia&L^I 



ai I * • * Oa. 4 } ^ ...g l • a ■ j 1 v__3 j _ L]Ij <L1£»-JLa]1 

1 " 0\_ud jjl_ 

- If- i ^_9 AJ£_JLa IjjLi-a jJj aA j'AjajS 

“^■) ,jr?je^' a K . !^ j' ‘(Brewster j^jjj A? 

<jj jL^.jjj )Sjlj_»il A—j^iij <iS_A«Sj (Brongniart j- b>'’ jjj 
Cjjlia > " ' ■ LaLaj s j-jc jji ^5 AiS-l*Sj ‘(Dujardin 

A-SJjiajj ■- ’ ^^_3 -l *'»U I.1A ^'1 n 1 1 A_iaA i djL jj&j a-frat-A 

A K jl i"' J > La j LaLaJ a!^ iV a L*ji l _ s i& tg-J) jJaiJl ^jj -i*J fl La 
L$j) A_1 jSa a ■ ■;_' AiSLaLalt a.i_4i <_Jjkl^j A.Ii^.aj ^JLc. jLa jjJ5 
I JLA j .LiaiLtJ ji 4 _lL=uA alAjjlaill ^gic. ^a,-11J AiSLaA '."lnij 

jjijjl j»a JjSfl ,_j3 ^La. ji LaLaliA l .laJi ^gUl SjAUaili 

ojLuall j&i j Ll l ~yi > y-vl J l_A jLlic.Ls l ;■ y- J ' ' ^"*'^-1 ■ — j . : >c ■ --1*' 1 ‘l 

jjLLijji -2-j ^g-le. —■*'•■*■; j Aj^j A_jjl jail \^>iA L 'i II Aj-^LaV' 

A-^jiaj cs _a SjaLJI >jiLa.L=Jl' Aja.i -(a l*\ , .»J I gjja. ,_£.iil)perrin jj-^j 

.Sji jail jail j?il 

Aax£ 1I (“LijJl Aiu aS.Jj^ill AlLaJl 4 jij 'tflla aJ-aUij 

l**^oj^iU 

AjU*j il i a a ._jl <^311 j ‘Abraham TrembleyLsif® jj ^l jj' l-s-A-ia ,^1' 
A-:a._aljAjll jlSaiU 3—LjaA SjAllall lillj oi .'Vi • ^.Ic. Sj-a JjV 

jj— Liili j"- 1 <*j jl jjl-SH lift c.' L»*j. .1 ^aa ijji^axll <^lli ^a a.VA .i' 


JjaJLj LtJjjA J A'.J ji c. jak. 4 JS ^-UajAcI 4A3 a « 


J ‘^rjljj 


4 <JjLjlaill ^ La jaC. jail witlli ili>*vjl ^Sj -( _JaVS jilS ^ 1 } 

Loa 4<LjLI JAail A UAtlLj jj-aVa. jJSaL l.? j ^iS >^lli ^uaj 

£jaj ^ia ‘;_ 5 ja.i AAa.lj jAj .ULj jiS (Polyp) ‘-r^jf^l ji ^1 jjSI 

iajjjj La a^Lc. clJC’ a ^ L*i j a ^t.ajj v j ^.Ic. oj^aj 4_ijil 

^ jjli 'n jj' jtS aiJliSjll lifc k _yS_j a i>L>l jilail A, ■ «n\ *> CjLI jjjrtlL 

> jl J- ; .*'l I^JaII J a »jiLi j< ' ■ - jl J—a. >■ 4 Jjl—U 4 a.^lT - 


> 

O I 


Jj^a. I’olyp^J j'( 

jtci -.hydra l—' ( 



AjjLuj AjjI A 11 .-li' a a <i «4 La (jlj iJjlaJl j _jx-all 

t. ai .j~i < sV ‘Ugjlb J*ilt dijlS jsa! j .(Ajj.l »mj 

fj*l tjic. <>1511 (j^aSl (j«a ■■ '■'*• H j djbjj*jjVl 

i-lA (^3 jj^alll i L j ji *Uji (J£ ( _^-3 A»jll->lt eLalc. j LakjijjJI »Ulc 
<K>U LjljCkl (_Jji VLLa a 11 -v 11 eiA jAxjJ .AS jL-i j> (jilSil 

.Lg-l’S.’i (ji (jfLaj 3 jjLi Aji i _ tl jfe ^3 o^iiai. Ajaj jji.»l 
ji t^^jLa jaJ (jJc- Vartanian ^jJaji La£ ,j£i 

Aji v- jLfe (^i AlLa. j^Jsu Aji j] La£ iliil jjSiall 

j* i _jW l-AA Ait lajj La j , (J-ajS-a _J4& <- AmbU AjL I jj (Aj jJsvj A,...jlj.n 

ij-a Ajlai dul£ -ajjLuJl AjjoaJl 1 jj- j] jjjJI jl-iLal <JJ Ac.-4ji 

(jj ^A^Lall ( -fLjlSj - al lj ^JLdl (_^jLall ^aL^jL (jjSj^alLi]l jjjll 

f) -all polyp o__p5 (j) .AoSk, jljjJI LjLLaja VI jLj 

.(3^ ^ic. I jjlS (jjjjLall (jlj ji Loj j ^Aatual_yll 3jiljj-k.ll 4 .^-.M ■ ^-.A 

•iljj (ji -I J;« > -a (jl£ l Og 4 - i_d jjll (j-a O j3k (J£ ^-UajLwit jl tLljj g-aj 

Jj^kjl ^»A jlSjl (j^k ^Jc. (jjjJlLail j . lit .lk M .S'oin- ij-ajll (J-ajS-a LIjJ.Tk. 
L L-a jj A jKI I CjtutSll (Jjj) (^ain V Aiuli 3_pLa ((_>aij ji)^_>j 

.L jk>>c. LjlS 

( - k_. LI (jj j k <*l \ loi l kiiJpi t polyp <— >- . ] jjll *■ al .**<1 «•- A. _J j La j 

Ljjc" jtxS (ji (j-S-aj hydra • ^ jgil (j ^'i l i «-»> (ji A_>_joaJl Lo?k.jl jjjII 

C . A j 1J» ,) ji (Jjlji (jj-j La o _jSall (^-3j .A, kki*l\.>4 A y\ -> l Aujial "l» j.-y ,. tuj 

Lyonnt Cramer jS c u ■^i'iu j (j-jLiil 0>ill 

Ljiil _y A , l> -a (^J ^J-L»il A_pujisi djl jSi-a (jd3 jj*-a jjc. (jLulSj 

Memoires de I’ Academie des sciences and in journal de ) (in the 

Lia) (jjLall j j ■ . ,9311 1—4jJl 3JLa. AoLla ^gic. lajl.i (JxilL Ij>o5 Trevaux 

tj'—■^V'" !“*—ilj-a ^—3 Mettrie lS A JLal£j ojj_]a ^j_ll _jj . .,«Slil 

3JLx (j-a <-j4j 4I JJa. L» ,jli i jL-alLLj .(L’homme machine"^^' 

Jj-a-j A jua (jLS 3 jjj-vll 1 j-y j'jjjll J^Ja jj > ■* . JJ LjJ 3 _qj 3 V (J j. >-a 
( % 

(ji (j^-aj ((JjAj L i ,-yj .1 jlti t JL*j La43 Auic- (jILi... LaS (_jij 3 JjAj 3_i_jJaj 

i )aJ jla-a 3iiiLa AjL-oj jjl aJL^. jiLu 
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(j«-i ~>~i A_!_ylaia j-JC. ■ "iN< « i .Afi ’>*■ ddl£ A-jS til ■* V L^a 

t"it jibu iA-JLal .2 a j~~-j ^'" 1 A._ytfti djli t-i-vi . >-»i x 5 \ ~j- - VI ■*■ ■» 

t^ V-i I n^ll _JJ n-mil J Aaj.'.all 11 ( jAa .till! ^Ic. ULiL jl!ia dAjjAall 

LiA j-a_j tills dt -d t**tlAj S jfcUa Ia jIjjc-Lj dlLjlall t juju^aj ^j 

U ja^a. t j _ajA I jjill jjjMall j) .Ajjall jL-ojSM j>lc. (Jla^o dllij 

Sjjj-iJaj ljj» dj jkl A j^Ull (Jl >A ^-2 £_aj ^jlt fiV< .*«lli 

ana] A_jj\jj ^_y_taj ^Jaj (j-I-t Vj tdlljjA^all j£. dlljjlaj a* 
(J-OC- t_Sjii_all j_a £Cj_t_ai t_j >a& (_j.i ll mil j_^lll (Jj la. £_xi 3 nillj £_aj 
^3 (Jj^dill llA jL£_$ > A_jSlftll ^jAljlall ja UJAU OLjlall t att.-a* 

A_£^^. dilSLta dl- 1 ^ i (_>a_ySjJJJjS Aj_jlajl A JLmillj lag-a (Jla*a 

(ji ladall tiLlall p Jjtl A i ..i-i l.i A. j a I .ill l_^A_dll tliVLat (_J > ~-J djLuJi_all 

A \ -.:‘itt t A_ijiiall Ji<all (_£A_2kj i*'-t t ■ y-\ I ^ A_j jS_^aJ 


-( _>aAj.all Aj j£^>a Aj^J-aj] 


(Jj.lia.<all ^Jfc ji dj|^?t dall (_pa_^afc ja g.l'l'i.iii (ji Lille. ^■ i'n V 
^gj) Aj^l^-all je. dl^LSdall (Jj t^lall AjjuuIIj a! Aja^i V Ij-ia 

V a, ^ aTi d A -j^)laill l_gj (3_Ld (jXa.1 A_1 j\-> a (_$ 

La A_j^laj (3!~®^-) J ^j-lc- AjSiIaII lil A.ta fli dli_jll ^ j£I . LL^iAa} 


a-XA j-a l t- o Uu.il ^»Lc. (J ^ » * i (JjLaJ V A-ljl~t a ^-JC- A K. a a (Jsa. ^3 

^jlajll ^Ja_^a aK iHI (jl t ij taa t—S_^xj ji ^rjln'i.a i V luV till j 

■ •> 1 1 . Aja t_yll J-ti_^all j .V j»i lAjAaj A-j^lajll aAA i j»_j9J ji t—,f>j 


dl^^t ttiall j)\ A' jA A nir a Aj^lajj A i . <-»"i all di^iSJull A j ml'Ll A_ajllj 


(j^t »t-rv’ill (JLa_a ^—2 t A i n iSi j a i l j l AilLall dlL^lsull dials ji ( 3 fuj ^jjl 
SjljtsJl ^jjSj ,1i». 2 tllA jaj Aj,'»all Aj^laill lg_d LajJ jlx2 ' j 

l g 1 A\ .^-i V A— ljl*> all _j j& da^£-iLall A _la jl_a tdil j^lajll Aax-uull 

t ill 1 i l"> a2 j-A A_j_jh ill r -tJ jtt ll AjuuuIL g all t-(^-HI j ,LaLaJ ^_da^alL 

A L ■ -lj I tj-»llj (J .'J 1 j t ASAj^jlaj A L . J jj Aljla-all di^l5Luial1 

Jaijjj £-da_ya lia_da_jl La£ tliA j) ,(JjLuull ^ua ja Aj_^lajll 

.(1^1 AjuiSlialt dlLjlajll 51 j*-aJ Auu Ji. JJ Ajjlaj Aji 
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AjuJb 


"j OH JalaJl >\| V Ajl > " >*» > <"» ji (ji (3f“* 

(joj ^LJajiiljj jUI vljVla. Stji^->a5 cliuiSU a3j 4"^j13_jJI _jAi. ua - > 
jA Life ^LJojVI (j<a lAj_jd ‘. ^L*j Laj .AjiLjAf.a'jM £jla_jll 

**^Aj1jIAj11) (JLo*OmiVI (jAJj (jJJ ^-UiajJ 

<A jjjj (3Liall c3J^* ‘ ^ 5JS-iu C3aJ pragmatics 

(jc. t i i^jj 1 ^ >V- ^ jusjj A_UdA.)]l v^>U&Iaa.VI a _jgJaj_j 

I^Iaui _j lAao. (JSjaJj ,Aj_jla-a 4K.‘< a_j /i»*> La jjjl*-o 

Va_jaL«_> 1 " >if- 1 »*j 4Jbjjul a t<.*■ >. ^ji_j Jjiil \ li^aj i^ 1 ~s_> 

IjLol I -g ~’ i (jjjiiiJ La Ale- t^j&i 4 A*j Al i\ ■>) fja Vlj-uj e-Lalxll 

,jl (jVlj .jaall lAA (_ylc- aI^iuoI I AujJa_jfc <_£a]I «—ka_j-«it jAjj 

j t jt-v ^ iK.^1 ojLi) <_^i ^jaajj -fl«N Iaa ^jAajj ( iTig.1 (^j]I tliL^iajll 
£ jfrjJaJ-Q AjSdLall i-$ji i aj inA (_>i»jjaj .Loj) 

jja-ia «V j»i dK.^U £J®« fJ ij) Loft (jLu LaAic- i^UaI .J^Uiull 
ji Aj_jlaj £ua A*>j»d Aii^te. (^3 dljis Ia) LoC- (JLuU 

.V fi 

JSUA\ £>i& La 0^ 

<h\j)\-iG‘ ajOUJI La ;Ui (j-uJ) fl*l\ (j lVi * ^ ( j^> 
l ^ \\\ -^. ^LwiSull 4^_^)laj (JS-iij jin 4^?^JjuiSLlSt 

t\ a v ^ ^g^. tl 4jt5I^U 4jjJa5 (** "J* A 

(j<a AaJLc. Aa.jA jjJc. ji A3AL-a Loj Aj_jiijH (jjSj (ji ^tjij tilliSj 
5 jl5|j AaV l *' ^ jjjjjfij AjIaaj a_jJA)U La (j^J \ og aj ‘(^Aj-all (JLaASkt 
■ ( J-'“'°"’^ it jLjJ (^i^JJt-all JJ*JJ ^Ia La) i^IIaS a jVjjC. 1 | j) tl-j 1 ' 

La A^itidi ^AaS A3 La Aj^jlij ;(ji ^C._jLui t(^l_jll lAA (j n^C . 


(j—*.-j ^211 UyjUi 1 * 1 *^ij flc> lA^ljijsli ji ^^aiSt iLuwVi ft prsQiTiatics * ^ 
■ *\\' l^jlc. ^^lll ^jL&AkSt j 4<ilkiUi i^jLa^Aa]) ^>A jjSlij 

alAa>>Ull aiUSl j|1 -UJ 4^JS1 aH O.la^iaj ^j!l wAfA> ]l 43^ -1 ®-J*J M Llil-A^jaJi 

.V^J UaAJ Lll\ « K\1 
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‘AJSJLall 5 -uljjSj SjLiC- 4£.Lu-a 4_s2 ^jiL^j (jjOall ^gj) 

■ -.‘.1 < La 1 jl c j.^S'.^I ili iiK,L 3^2 La <j_)laj ilulfL lit La 
v.1 La (ji La£ io04 ja JJC- ji i04». o04ja c4_;0l£ ji A30Laa 4-1^ )hlU 
ooa JS j .CrtijSM JS ^ <illo£ £)j& V La o5j 5i£*iai 

(ja ljj_^a 1 ;^Li"i 


Uu o l jJtoU t> All ffcj# .u 4jSa-U 

f2j LaO-fcj .LUJ a^Oau '.5 villi jjjj Aajjjj LaLaJ La Aj_jla4 

IJMJ .^LJl ^l$J 4 ^U ol&Oa tillo g c }<.**£ toj^xjail 4 auajl l si* _)La_i} 
l^ji La 2 ijU; ( j — Ajsuilaaail Cjl j.'Till A n .i Vl L L&jOii jSSSH ftlaiVI 
L>J-i <j£J iK,‘/i (J<■*"' y-lljlia-all (*4034 aOlc-t (ja M. 

a£j^J (jjSO juj8j ^40A4 (jJJJJ ^L i n .i j ^la .^ulaili (343- <JM-^ 

(jjjajoJ CjUaa.2La LaLaj (jjliiji Ajjiaj ^ jlluiS flj ii—l^l j£ll 

^UajSll Jajljill <*_)&j ljjj2 ‘Eddington's telescopic 

CaLijki ji LaS jaJI (^a CjU jjUlpU ^jlOall Ostailj A30 j AjjiaJI 
<11 AjV ojl jaJl 3'.liL Lia-a £a A304 (jilJ4J fl Ajjl_>aii ISjaliiOll 
l^a^aj (ji (jS-aJ (^jJI u_lUaaS?l <ja 040*11 kiiliAj .43JJ*-a 
•w‘.\ •;•'»"j »4 j jlvil l gjtSill" (jjj a jjSiall a Lla ll dA . >» jl*jll jaafl4 
(jUaiVi Jjc. ^Oft j t »A.4a.O jaj CjVLa." floiial Joa) 

ujljoi ^ <_jjjc. j tthe non- isolation of real systems 4- >iii?.l l 

1 *«(- j . ^ -a 3 3 L 144 La 3* .loA AjjuiLji 4_iaAi i^jloo *■ AauS 1 i (\ i » a L iA 

(jit-al liljUj 5Jla. IJJ*aij tilSjll '- 1 ?* jjLil (ja 4ji _jA 

, a N A-^ iaajJ SoLi ‘O'y ^Ll l . iU .jj^l ^-i_y-ojll ISjia J J va 8~i ll 

(j-a (jaS*ll (3^J .Ajlaa<all USL lla na (J4JJ La AjjJoi A-ajlluj La (jjJ 

3- t-il-lAlS/ 4 '■ „'1 \ I LjV ' (^44 ojlc- AjS4_^4faVI Cj^ ^ iaall (jli Cl^lli 

4 ^cjLulij 4 ^cjLull (j44 (jjdJill AjLiall I. _ iU-> ) V C4^ £ .»a4. 1 l 

4 '< .t * 3**- 1 (j4_y4j (.la oil ,1-ag nj (^jilll AjLiill t . U4-.A >. ; . >Pa 4 3 
\ 4 >V- (jSa. *3=31 <j 3 (ji Jju£ jaj (_gic. oiiaj <jl£ 03J t^jOajVl 
K«.1 ~" i ijLi (ji LaS ,Ajaa.5Lall juLiill ^a (^Llalu V CiilS 

lia. l^iLijSl oa Clausius o *Carnot >^4jlSl Aj_;i_>aJ' 
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uljSiSAa L 4_4 J^Lo \ ft * _jJLc* ^jojUI ^3 

A^y ' jaaII Cjl£^a*all L5 ^- LaLaJ jjlVn Igjt ^C.^>J 4djl 

.(S^JJ»._Ja 1 I Jji ^jyjc-i) -iaaa 

^.jslij AjLxII A■■‘ | oj$& (JaJI oj$A (jl Ljj.il \ »> i j-»lj j_jSj ji 
Lij.il (j_j£j (ji j£oja . jjmillt S_)Sa V cJ^ >* j Hi,jlioll (_yl& 

jl (J_y*j kilij £o j tig mij 2K.* ..11 jLajSJ jllilia-o jloj_jlai 

v^jl jjj*j 1I jl jo (LjI jlal _j£ 1 t^ij (JjJafli Ma. LoAl.la.i 

jauwj »r. ^^^ -a h-a\ 1 Aj^LjLoII 

<jla < jjw.^.ll ^ j jaIII ^ia 4 jLui^ 3 .li^xJI l^j 

jj-^- Ju > 7 .jj V tlua. tjiUaV I t _ y lC' wXJ V ji l_ju.it1 ^u (ji La) 

4i*o^3 jljj t(Jlooll Jjtm - «*^jj..,a''ll 4 _ae jLoIl llj.a» jj J_y 3 kj CS^ 

Jajlw) jc jJjJJj jjljH > (^^JJ jlaj 43^tc (^S l Jjj£ ljjlla .1 .13 ( *l*Jl 
"Ij^jjjia" .13 jjjjjlsull (j) (J_yall l_jxjiajjoJ jiia jl—« -»H; ^1 ..">Sfl 

‘ (*UJ‘ *~*^ 4oa.Lill jo jjjLoLa jjc lajlS log nK jV) JojiLoll o jkliji 
"(_<j jjjoij" (jl jc (JiLojll jo 4x- jAi^a l_gttlj~vl (Jj 

(j«a tilb £oj .^ja-Sn {j- ji (jjjjjJajll l 5 -^) i>» "explanatory" 

^u! (Jj£j (ji tljj_y—aJ (J_yflxo]l joj tloaJ_;lj (jiJflall jo 4ji ,l£ joll 

■ .'l l ^3 <pj j J} ^ a\l N. 

(ji jtC-j) (5 ja.S?l (jo 4jjj jjSi LoAl.la.1 tliiLS Lojjj t^LoabU 

5La. LoAIjIS Oo^ 3 «-*’«j^- jjJJ^lV'll AjoaI (_gj) d&Ll J ,(4j3 

(jaj2 <-*11 1 .4 ».i4n t^Uj (jj_jjj ciljji loS toJ_ja._jo 4Ki«al LaJ^La 

I j) <_sSj^all i-tkfl jjl (^jfcijj-ail (jj_^Iall I^A ^2 jXwJI (jo \ nuaii 

..a'U Ajt-ula (J_ja. b^jLuJI i_iAIAo]I (jo IjLfl 


A aU jA j> ;j Jl_3 \ _4 Ai£_aoo (J «■; (_jj_HlJ (jJ_odU 4_3jlc. V 

l—gj •* —ailc- V (Jl—«la.Vlj (3^-o-«all (JiL-aoo (ji —j ^_>-jij (ji heretical 

(_^_2 liil j J fA n» a 4 K >* n (Jaj 4jj]ajll dul£ I jl La JjAao JOC- ^_ySa _^oJlj 
40-oLoVl UllAAVl Aa.i jJa —■ ^>11 -t g git (jc, ajl (jij Uol jill (Jla. 
j_^juio3l ^3 (J.1 a^-lll (Jj\ up 4 l» I") (^ jjl _J_jJ_il (jLS I Og O (j^l . ~ l« II 

4 i uaj aLalxJI j -(^jjLi ' ’(1 ■ jl) Jj)i ~' . .i oj-uS 4ji aoo v i \ l~i j) ^j—ai*Jl 
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\_a -1 j.W) a ie- v ■ vS Sllj ^3 ^ j) > iajx ^_3 Lij 4^1^, V -4 ^r- 

^ 3 J 4 11* a 4 \^ ^ No“> lj) 

lililii jjc. (_yi j^ajiLj A_jjJaj jji ts -ic- L »j ,a -v (^iljj (ji (jS-aJ viLla 
tjAJU iui£lj£!J 4 v i_*.*iSv»Jl aK. yLa di Aa> ^3 6 picycl 0 S 

34 <(Joa11jj .V j»i <_$ jjjIajII liliill jJc. 3 '*■-*' LI_jis 0 ° jh~iil 

Thomas j-i u-*La jjJ * j—<31 ^ a-j^^ 31 <ji t5 Je. ^ JT, 

^i AAii. Vi i i\^ (a j-v^ll uiij 4 j aJS jma Cii& > a yQijpg 

‘Lavoisier A-jjjijaV <3& S.^ »«4SM AjjJaj ^ 3-^-3i aJL^ CiSl£ La^-aj 

343 t A.ijrfv.j.u'i > ■» j i jY%.ll j jj$ Jlj j_j LLal <*IS •* * <-"*3-.. a a Lgjl Vi 
(A_uhjjj3 aK.u< (_Ja ^j-lc. ajA§ LjJ (J) Aji jLuc-l (j£«aj v^lc. 

A ~i>jV) (jj4j JV .l1.^ ^U JaJaa - a (_^i ^-3 (-iL^. jaj ^gje.) (Ja*j vliilS I j] 

.A.K.aail jje. j«j AjjJafl ji o__jlj& 

_j-A 1—fcl_j5i_j ^Jxil jL*ji ^ ‘ic.1 .Y-vl j} .Jj_L3 JJ ^UaijVl 
.i—a A 14 33 V_ii aj-Uti La l ll in~n ^gjll _^jjLu 3] (ja jll jjc _yaj 
( J-‘>i i A_dl jJal) La LJlc. L a L aJ ^LiLa 3- = 4 C.Lal*JI (j_a 3i> A_Laj LaS 
j3».l j (» 13 1 ^vlji-J <j) ,A_La (_>aj_lu>j f-£La _yz£- V-=x aJLuc.Lj ^Lill 
A_j j » a AjJLa j Ajfl-rxJ LaLaJ A-aj Lgic. jjj 3_jL3l A3J 1 jja iTil< vZjVLsJ 
(jauu J-aLnlj t (_£_)_ii A ja*3 Sjalj A—aj^La _^_jc. Aju i dj_jL _<3 

:a&*Vi 

j»i —ioCv.S /1 Jaj^S mi AJS Mia ji- ■ -i^ji <-- .( jh «‘ ij i pi—jjj3 < ^ ? _3 

,Aj_iJa_jVi i ^jii^joUj (j i» n A_jV A_jjS_^a o_>Ai_la L&^)Lu&L 

j»i . ‘ >^1 ha ■ »i~i IiLaJ (j-® (J-S f t gai 4-ji j jh .. 1 jj mi j 

L^jLLv.) Aola-MjjVi *Ll jjill v1iaA3j .Ja ijiLall ^^.9 jLmiJJ IjLa ]j ^ J° .i 
<jxv JLjjj Lai 3^ .ji L^J 3-^41 ^xJ (^all AjLxV> tillj ‘(jjl'j- ’l' ( 3 c. 

‘Huygens ‘ jjb^ •> oM ‘4Jj a .^Lc. 

A K MUtl V J> i*v ^3l_jll ( 3 ^J jJa-ujl (ji I .nci AS V(jj_yjj_j 

Mia") LaLaJ vJllLla ^5 3j'~^ i43j (jV VijVJaVl ~ i ^ Vi Jaj a... 

iji-xal ( fJal lal l g-jL*jjli) S_x-aLL v^i "Uniform difform" A-j- ^~» Lk 
AJsLuUJ IjjLS jj 0 ^ 1' jj^Siall aVjJb ji _j-A A_l_j3 -Yjji La j . » • i' 
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J 1 ~'<i (jjSLuj i ■ - j' aJ£_Jua (j-C. LoLoJ A .ilia-a a K mia £-« tjjl-aL*JJ 
jlia ^ lg- u-ij j.ki _jjubtA aJLb. a£ jjJojaII <_g-l) ^>iajiS ^Lia 

^ '..j jjLS La (jl l- j - a . a g rj -L ^a i A_a._j.ll A1*^ ».ia1 1 (J-a. (J^®'^ - # ‘O" 0 -^' 

,-sU\< ^ AjapSLa ~ > °""»J ,1*J ^1 La A K ■* a! Lal^La 

2 X ^ j^l l A_l_jliall ^cjjL-J L_gJ l il aj Ia j th j iSl A 1 1 a i -^W a A 
(jjjjj fjA (JS jcjJajI t(J aIjII I .T il-i.Vax j^i <J_$la £a 9 .Ojl_jl*il 

Daniell Bernoulli Ja^j ( 

3_a gjWi ..ij e_>-!» (collision model 1 ?r j>Aj La ^l >» i a) 

<"J .-U l^jjil j_^Uala (jA I g Li» CjI jliJI ^. >*w (JJJ AJj^IaJI aJSjaa 

jjk.1 ji J j W ^a j .l$l AjjSaJI LjjLu^aJ ^^jASjaII Jc-lajlLj 

,ji (jlj2i Ajjliil a tjjMI (js. a-jsI£ c .lULu >'i» a > ! j^Sic. ^uiLiil 

I ^ S, AjuSj _ j *g- AjjujSj (JLil jjiSj L»aa ("»■« A L.i., '11 AjS_> all Aj_J^aiil 
ja ji .>.1 1 ^_i ji Uiill sjljjJl dlLa.Aj-aLa. iAj jlill A*Ajlall (j& 
4 _ 3 .lll (j_fc j-M-r- jjaLjII (J_j_sll jJjV-*A j 3>3 £-« ‘ jL_^saikljj .A .jlla Jl 
■" < ~d *v A_j£_j»JH A_4_jJsull (jLs tA I^.aacII (J-a* A_ac>^La iJiljSj A.:A. u _j ry il l 

CS JJ A^lajj tl-AjXi DLa. yiolaSl j>la £y>* CjjJU-o SO«j 

LiA t>Aj .AaLojAI £A-2a ja Clil£ J^l >Jll LlL>» A. U AjII J c$iil 

A_j£jaJl A_i_pajll (Jjx*j 1 Van der Waals <JLsjjj> o^-® lS^^' 

(^ ‘■’"'l j L» .^11 - ^rvTvll (JllliMc. a K i wa (Ja. (JA jiau AjJjlaJl 

(jLS <■*! V % (j£. La tj!-® ,'_J .AISaaaJI (J-aJ s^I. rtl a a U ^A_jjjL*a1 

_3la _jjji (jla aJjLla 

^ 2j'J . ..iVl A_9 jxa 1I (A_3^*^all ft h j (j-A _J Ji ^il i 

^ "11 CiVjIXjII UaujiJ Ij-i^^J ^ 1 1 ' '* > 1 ls - *^ (j' O ^*U ‘ A j/iUl l 

jjjLsa (jLi t—j^jaau jj La J .Ai. ^8 n« A A K i * a (JaJ La Aj_^lai JjJjlui lA^jc- 
•J. ,^j\ “ j in ...a tjjAjJI (g- lg^'-^-J j_j-2aJJ La aJISLoaaI A_I j)_1Qa 1 I J J la 1 1 
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SjLwJI maU q ^\ A. u 

t _ s Ja A . ^->1 \ AjaAI AjUa^ij ^JaJl (^ajJ^a (j*a AiJaJI (jle. JaI 

csA' Clj&& t>* '*4* ujo^' L*S 1( iLl 1I sjLUl CiVLall 

■^ aA "' <j"' ei Lakatos (_>«jjISVj Grunbaum t j+jij ‘<Ja 

o' £3 )j1Ij .Aaalall CiUjJajll ^ujSj ^ t_uj£2ll j\ AjiajJI ,_jjLaj 

‘““ J '^'- = “‘ U 4 * ^ j' l ( J* T > 1 (4 . ^-1 A. ^ 4 *'J» y. t“ J a. „\a 

oj& SjU. J*a2 US ‘^UJI Lu^ jji.iii 

4jjiai a$aj] ^iSjLU £*J .ajaUII ^LulaiU SJJA^ CiVUJI 

_>*-aU*JI jjS 1 (jjj <> tcdliS JjSj J tCiiLS SiLiJl CjVUJI <ji 

fr 4 C^- 1 ^ l — t _ 5 ic- ^Jio fl . 1 .lal V) iAja 1*J1 Ajj^Uall 4 

Ujj SjLiil tliVLaJl 4 jaUj Aiklall (Ai Lv'ik. ^ v/i 2«^. jt 

•W 3 ‘■^> V <^1 I^JUoaI j.u^4i) (_L^j 
tjjjAijjjj (jjjL-aj AjjuIUII A^aj sjLiil diVUJI ^ n.^r, 

‘t^A? ^J 3 l* a j*j 

o' ^ Aj^tui S.lalj jjiw AJla _j.ia j] (j) 

‘Aj^^lijJI oi* <jc. t t? lijil (jJfc ^MLJl jJUJI 
^ o' O^y < -r > t B ^ 3 CjUUt^ll jj) (c_j) 

£* Ual-iU (3^5 V i'lljl-i»ftll (ills ^a pjLi c - >*y ' ■> < 

.ojLi OVLa So l^SUul ^ic- L . y--’; j tAj_>lajll 
liua. t> UfcSIj jjUilo^ (jjiA <ji ^iiU. ^ Ojtaj jS] 

tLua. (_>aj ‘(.jOataJl ^ ji ^ -O a t-all eljjui) Ajistill Aj-cJaJI A^jUwJl 

<*aji o' J j' '-OJ .Aj^JajJI ^jSj SiLill diVLaJI jjJ (3 ^i Aalc.1 

I — i*\\ ^ 

Aj_>iaill <Jja. ISjSLi J4JJ Lul ijiki 4JU. UljAa. jj) (6') 

a jA ^Jl-y V _>-Vl jS! 4 A^>^1 

AOaSLjiall dlVU. (ji S_jj^OaSLj ^A‘ ') 

a djLui *—ill d«A (J» t # i l t jU.*<l i 

(j 5 ^ J ^ 3 O 8 Jai (o') JjVl ^ j]l Juuj 

iAaJU-al <Jj5 ' •>•>** (JxiLj Ija^S AjSj..i^ISJ> jk'.l l 5^aj jlii (j-a 
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Lai jll IjgJ JafiS IjA _j_jSLbji i^IIa] a ~y f '’JI 

c-^Aj AjJa^xj ? jSL.j tlijiLa (_><ul (Jla. Aji < _ s ic. j^3 (Lj) (^jliiil 

( ,'va 


(Jj» rtfrill (j-a 


Ai_ui^mi (j*a .1 ,j \»jl (j) <Jjiij ji j^--j * aVji (<5i) jJl Laijljj I j} 

Otto Pierre Duhem j-m <^-lc-j) 

j>ij ji gjWi l. ii V Uii Ijjaa jSi' T ) (w. Quine Ch'j^j Neurath 

A_Sjj A m n 4_jjJaj j_e. ^laail ^ a.nj jL£ Ij) l_a£. J *■•' (^-Jo 

jLila.1 jl_Aj l^iftLaj jS-aj V (jAa jag alaV\jk (_>ia*J 1 # V“ 1 .' lAjiui 

* jlfi- jj 4 j“ij*i^it (jJaijxill CjVL^j t V j»i AjjJajll 

entire AialS 4 ^i A _)9 jj j-aVI (^L^ixa) jL2i.l (^1 ^ 1 

j>->'i^i i ts-fijj' i-^La .(£-& j=Li 3-jjj tgi ^Hjj_uiV iLjjiajll j_« network 
1 .1 A A AJO IaJ ,A*\| All (J_a.lA LlaaJI £Aj (jji <_ijxj V lijji tijvv Lj jAaj 
AJSjlAII oAA JL*-a ^^3 Aiaa Aj^Jaj jlj _jlj3 jt Ju_<a] ji < _ s i) aULII e.'tfjA 

,LaLaj ^ ».>■■,»-" ) ( -^-» jA 4 jaI£ Axj 

Lajl C . lLlJaa . rti ! £*a \ g t >» J_*4 t - . -M . w . j La Ajjjaj jfr ^laJL) (^£1 — Y 
.(JjAualLj iJa-Lll ^a ^ H i ^i jil*! ^1 1 l >*ia ^j»,^ f |V 

AJLa. jjjAa. jli ik—LuoaJl A l-o'i-t <i IgjtA ‘**>'jL. ■»<! jji ji Aja^ajj 


(JSjAj jLaj JS3^ AjjJajll to jj^jJaiL ^ 'lL*^ ^ j jAA 

.(("'Ijirr all j& ” (jl t^ljua 

Aj i mj (_gje. jjAAiij V ^ij ^C._jll (^3 i ^ j jlflj j)j (Jlj La 

jljjalj (j ja S S ^2il AjLuJI ,^a.ljill ^c. (jj.l.'iAj La jJiaj t(_pa_jA*JI 
Aj^Jaj JS (ji ^jJl (jjjiAj LaS ,1 a_JJC. (_gic. I gVi i ^all j Aj^JaiSl 
l- Hlil aliVLa. ji jjiui iHjVLa. (_pa*j (j* jJVi V (LySi) 

Aj^Jaj (jJc- (Jjj jji g-Ualuil (j^UaVl (jJc ■» JlsijJ V ((Jx&iLj 

(^l_jil LAa.i _ji . j(JU jVLs. (j«a» i (j^ajaj A j > nji^j 

Aj_^Jaill (JS (js- (jlalj l iir4’ii '<■ Cs^ (i) 

( ->h» A jc. jlS La^a (_^i (JjSj (ji LaLaj ( a ; iJa'i>Mi V c^Ujuj cALaa. 

(jjAVi Lila rvi Ajj 3 Luujui aSlUA (ji j3jj «_llAuiVl .Aauflall i^j^Lv-a 

.AjxSIj _^SVl AjSl i axjJaVl ( ij t^i_Jl Aia V^J ^l) (jc. 
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^VLa. J L-aai 1-iLjill J_S jLi niUj £_*j 

J- 1 ** ‘{ty j_k^l A_gaj] JiUij ji jjjiaili# Ijjl£ c .\«jjlill 

‘. * ""'■ * *■ 1 ^ ” > i *■*> A_lla a_jI (jl-j Cj j ' 1 * c jl 

l- ri l k% !>b> (Ji-ij "A—Jjkjjl" Ljjlj^jj (jj_j ti? _aIalo jj^aSUj 1 a_jj I^,n V, 
(.>» jJl Cjl jk» n (ji (^^J) IjjAJ J_al t j_i.I " 2 

d}Lji»*-»JI <iLlj (^ yaSl.n LaOje. Aj_>ki A_jV LjiSjxa (_K.fi (j| ( j< LA} 

S.liaJ,ji 0 ^-iLj o_>£i sLaj J_I*J iA ^jJ) L-aa .A_jjkill 

A-J_>tull (jj—j (jiJUjll tjl gja. .SjL-ill aK ,-^U 

. jjli Ailaj L-ola. Ua. Vila <J£-Sj .13 tAjjJua i_ij^k . a 

. A JS^lal o^ja._jll 0_j_jxaaJI (Jlaj V >»S1 VtU o2A, jjj j.* 

JSaij ( i) iais jji t-lBjfti LaS (Ijjlc- l yuh ijlS Ijlj 

HjS_«j _>jjj jjiia) £jJaj Ij-iL oiLi AJla. a_J i.,*b.,.V) ,ji JjLtaJl jj^a 

^ ■l a ill oJA - k.a l »> im l ( -t . ’iBj V l oijj iAjjkiii S 1 aaM I J_ja. a .',N»r 

jjj^ac. Jj V ( i) LS±i$* (jl-9 ‘(i) >ll .iSj Ajfcj Aj^kjJI (jc. 

O' AjaL-uj UJ-^JW JA * jjjuilt OVLa. jAlaaj jji 4iL 
V " 1 “0^ l g ’^l t ig A_j_jkj A_jV A ..m $ ..a Cjl_»Jal jje. I <J_loj jjl_ill 

SjLi^JI >_lVI—ljijli 1jlj .Aaula ‘" J ■ i-ljV-l »jj j. ■ 
tj-fc A_J_ji*-a ISjS_^ J_UJ l-JflJjJAaJ A.K .*« Lfc jlajfrlj ^ '«--!) /•- j . uti 
(s- 1 ) (jAi Kil l l mV. (^iij jj.lic. t^Aj^Jajll Ajfljjjxa^l a . U<» 

O-a A_UaJI t JV^laaVI AjUSu dj_ia. c j_a3 i(' S j) 

^6—‘■•Kali cJj> SI) (jl (j—laJ ^ jll j A ..jjil^ajutVI Cj^H__M>all 

JSaia CS _I) U^kj Ijlj .Aj^kilt (jua Ig j La j I jvfcjj AaflajjAa^l 

OilS_ia ^L-o jaaj (J-1& cLalaJI <J_«L*j CjVLa. ^a.jj t^ja.1 

^t-a Lgj I^Lalaj ^ISI \ g niB’i AJj_ylallj (Ijjkill ^a a a . .,1 ^ . T. l<^ a ;- 
olA >^-kj .A_j^kill ^ 1 j . ^ Uj La_jJalj ^jLl ^_Slt oiLuUl CiVLaJI 
diVLa-ail ■’> "^ i 1_a A_j_jkj (J ■^■a'i ' - > ■<-. i 

<J > n J_*illj LglK ^_alt AiS_*iall ^ _y_jj 

.A> mBi 

t ^iklb Luja. (Jalu SoLli l^ji ^jJc. OVlall ^U - ; ^ 

Aiuiall _^ki3l A^ajj liiai Ijji .jaLtll <_i ^jft Lj^^kj Cll^aj ^Jc. 
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, <^\) aJsL-uj jA ^ <-*■** <j' tSJ 3 ^ 

i| ; u.1 l 3JJ^U oJ* 3 O 1 U^J ‘(^^' 

j^SVl o^' 4*a.jJ Uia.i lj) OSi ^ 

-l^ ^ AZj<S ^ Cy& <J»JI v-i'-iA' J LSJ 3 ^ ^> U J 

jjli .("gT jj-^ l „ljja-o" Aja^Oa-ol jSSi AiL ji) U AJiLiU 

2 .jU.'. ,-i^l S ^jll j tlA)> l$J t-ijJ*-a Aj£-ix (Ja. (^yi l-o S3J^“ (i 1 ^! 
J6. 0>fr ^1 A^d AjUJI S Jjki S_M' A*J A-iU* 

j aS AjLu!*a <Ji*-o o' tAajli*i'j ,a K . *uJ I »aa lK 

oi& <-a'jje-VI \j^j >aa 2-aj 4 AjL»o J&SM S^kill 
anomalies ^ J& ^ 

.^‘Vionrefuting 

J] g;Ajfc> (_a3t J*l\ 4> lAAfi o' C-^J 3 6*^ M 3 * S -^ ^ 

Qu tj^aUill J^ky ^ (jiiU LSaIS ^ JSU- 

c4_k=.3Ul1 gjUi £-0 A^o^' O^ 1333 fj .A^^J'j Ajo^' 

jjc. tilSj 4j^iijll Qi>>- 1 l .* o‘i C. LAy ijJuJl i^a' ■^•' ul^ 

lii . {>0 ) (4^v? A-uiU-oJI Aj J&A\ dulS <^l) {jjljjSI oAA lK 
OVj^laj ^Sqjj < JjV*»M AS 

i j~'<^j ^1 ojifw t>> Aic. Kinematical theories a£ jaJI 

Obokill tillj o' .img o^ f^J t> 

0 \£ Jj o^l' ojji' C**— 'j^ 3 

jj5S IJULjj .li^V' LS^ '3^ s J*&i f** - aS3 ^ 

^J jjifc ^>1511 oj«J' Jj'ji ^ O 3 ^ AjjU-JI CibjJij ^ 

. '<^<11 js o' ^ji ' j^ 5 ^ ^ <> tJ 3 -^ <3^ u' 

■ - 'I .jb’i l ^^-v.3 1 “'.° V-3 S_jAUa l(_>*4>ill AjIa <^9 

;^a CjjVSjA Aic-J jLS Aift tillal' fit A.^i\ -s ) J iSiUa oAjAc. AjSia 

Jj ‘AjjS jSii aj>sii oUjI o=- Wi^ '3^ U 3 ^ 1 ^ 5ifc3 e 1 t ‘-5-> i ' 

. i..A*' J »l l 0-0j) .LoLoj A, I^ I * /il l ya o& W- 1 ' (^7® O^ 

vllUlajI ^ iliSo^J A-oiAioll cjSIjSJI o' J 1 ‘U 3 -** 5 <3*-^ 
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Aj 5-3,2 j) -nj ^ k j(j-o ^jjll lLfc> 




!_J-aj La 4_)jJaj c '' <15 \ alS ‘dj Vl3 e^Lc-1 ej_j£L-ail l' <1 ^L ■ ,-Al j 

5JL. ljc-l_i-saa tiLIi *>'■■" ■*"'■ ■■ (jLs '(p) 5K .*.■> 

.^jLaj-aiL (j <JLa-a (p) (Jaj fJ <J£J jjii 

V (p) £-« ' JfrLiL <Lioila A*J La jji 4_*lt_y ,jl_S <j-aj 

i£ _>A' 5_j^laj (p) liau Cj-ali _jJ i4_jjJaiil tillil 4jUai3L oiL5 jjfc (p) 

,Ajlj j_y^ ■ 4-|4 l J .'l <_JLa-a ^3 4£_y_^sc<9 

sift fuJet J jLill JLai] iLajflia ,ji u jLjj 4ji ^ jliii (jjl 

,ji Luk. ^-x/n ij ^ijJi 5; t.i.’^L t(Jjua3Lj ._jAl jJali (3^> Aag.all LiSi 
^c -_jj t4_jlj i_i1jj&VL siLill 4-liLaVl 5-ilSl ^ j Mi (j* ■- ««4, ~» 

IjjLj l_£_:Ut > ■ 2-> U I > <-*. LuLoii JS mu sjLLlI 4 JI 1 VLJI 

4 iL»\ 4 it^j „ JLua 4 ■» L l a J 4_ul^j i]^ ^ * 

Jj; ;<>Vl JJLaj ^_j]l 4_g_3a_y>i]l <_fjJLil (j-a e^2k.l_j |_VL~i V ^ t4-3Aj 4 i^ LM t 

4_jV ^^-alxJl 

4_i,i .r^ L oiLi JLa-as i»j jjl L> 5 K .* ^ J (jJc. jS jjjj 

jLjaail - VA . ~~n ,jl jAJJj 4(_£_jJxi 4 j^L'i Lg.l-yi aliali _jl i" '1 j jL'iU 

J-A J l jj-loijl <j-a l-lja. j L& _aj (jl 4 VJ«U 4j*jLuall _j Lt'l 4 ^ -v jJ jL^ull 

tA-j^ hiU I j . ? iLa Lj 3 ^>*-a 1 2 j 2 g~i _>A) ‘refuting instance ^ 5JLv 

4»iu^2U ^jxuLi La v^.ll \» LL i 4j-i3LLa 4 \^ \ i-Vi 4_ji ' ^laJj _j] ^ja. 

(jj] iSjj^ail 44JLJI (OV) <j' ^4 - >*“4il CjaASj (O (Jiaij) 5-iux.a 

t^g-k. (_5 ^i.1 4_j_^i=u jJaj j] 4J_^]aail J jXui 5JLa. (JSAo (O V) 

4—ilSj 44 ole. 4 i a . -> j l ~>Ji*ii . «-i .2 »j V Lo j_A j I 

_^4C. 2ju A.jia-|\l iJliVLa. ^531 4 AjLmVl \jb_^u! Ijjj _4J_jlio 

cJ ■ <‘~n3 t (^j-3 k _jj L i m ^-jjl J.jK-'l ) 4_JI (j_a Jlj^aSI v 'i 1 .L~ij -*U\ a SjLuo 
vljVLat (j) 4_ljlaJI 4 h%^LalL l~i ..liii ( *_ij J\ ' jAe. ^ i nj (jVI j /'iHl 

4_j3_js«-a 4^iaA I LajL .T* 5J aistAli _jjC. JLuiul i 
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AJ jU* £&&£a $ jLill ck^ 


I flj* liijLuLs (jl jjS-oJ Aj^aI 4_j3_j*4i 1I 4 ViMii Sf' .jSSl -iai (jl 

lAJ j*.J jjli a!\a. djaj (jl ^ 

i * N A. \ j ill'll Ju^Ij j j lj Lq Aj^ul AjmoIIj 

4 \< _ 3 ^. CllaLaJ J) oiLill CjVIaJI (Jj^aJi (jli to.Jj.la. La 4 K .a.a 

44KmmU - cJa. I _ s ic. 4J_>laill Cll jJS ,_yajx J 4j) ;4_aj.J Jya 4-a.la. La 

^1 4 tnuj jll 4ja ^» -aU axil la I 3« n ■ uj 4 uiU 
^i 4 j.a l j Cut£ f.\j*,') olA oiLill ClVtaJI <Jl_>aj 4_jLaC.j .4j^lajll 
~lg- j*j_)Ij 9 44 jI j ~ 1 »H ^jS 4-aJl3 Ixj 4j_g\*> a C£ t£»La (_yl) (4j_)fcLla 
4auiLuiVt ojSflll (j) t£St_$ll ^3j .J-jill tilli t>a 4jlaL (Jala fJ-lall ^ilail 

(ji X-oi fjixi exceptio probat regulam Jj»JL a ^*-« 

4*iif 1 m. ,i l ^^ 4 ! * *s\\ L < “ 1 ^ 1 ^kJJ QmC»Ia 11 

3Jjj AluSn c>» JjJjcII (jJjjSI 4 ^c. jjj o_^A\Jalt 

O 4 jjJaj 9 J 3 I 3 J (jjSu Lu_j lA 1 a jiSl (j^9 (J_ja-iH 

jl Ci jj c^lj <jlS jSj .(/ jil' i-jjSjjHj 4j»kUI Prout 

j.^luail 4jjjJl <jl jjS/' ,jjSj (jl t ..l>l t(j4a.jjAA (j-» (jj^JJ 

^3 ilidl 12 a 1*jj ,(jiaj_^$JI (jjjJ 4 *• i lar -1. >> 4 l$J£ 

4jl _j-lu La ^gil (jjjiL^uSJl (j<a .JjAhJI _jLii _jJj-s»5 Ci3_jJ ^ A ^ © ^Ic. 

cjl oj^-I j Berzelius o*j£jj& & .SiLi CiVla jl CjWLaLJ 

u'JjI (Jio) Cljl_^i 4j_^lai |jua i_ya >jlxJJ (jiJ)jl 1-fi-l S^J^C- _ >*4al.lC - 

.(^jjjUI 68.7 ‘OdjjlSil 4 ouuIL 35.45j i(j-aL-ojll 4j*«ilLi 103.5 

% tM a tCll -Ui-ailb A)Ia 1! oj^iaiki SjLyi i^IIj ^ ** iK <^3 j 

jM L~iU (_s\Cj51 £-a (jjjCjtll (j^jsll *-*j .Cijl_jj ^Lji 

jj^ai |j^a ^Loic> ^JjwoS cj UjB J 

liLwJal (^jL-u <l)jj Ai (JS (jl I_j> wvw Jl 

AiLuJi SiLill ^jUill j4*4#j (j£Lal lilj .(jj^jjJj^il <jjj^ 4 .^-» 

.isotopic mixtures (>» jW^=>W ^aC»j9 

4-jn.dL oiLi CiVLk. (3f>JJ Lua ( * Ml (^jSI _)Aljiall (jli tj^JLilLj 

4 V~i~' (J$ ^ 1^1 4 ■. ■ *ll \ 4_uLajl Cxa4jb^l Ci^l^i 4 .u^ 
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Aic. 2 JjL« dtC-Unlml ~\*)\ ^ ®JjW 

# AiljSM cIjVL^. (^paatJ 

AjSjj-jju^yi C&IS*5 !laJI A-j^aI 

<j£ U 1 4 <jVI ^LliJai^fll jfll 
Cj^S_ixJI (>axj <ji 4^Stjllj .<^1^1 J^u ©IjL-cJl 

'‘ V 1 Jlu SjLill tJlj^^i.uA.li ^jJaatJj cl-A^ic. 4 -loaI i*i 

(\i °- 1 Jfto ftl-ii *-al -1-9 1—-a A^& i‘<i ^ ■«. i ^ (jl-S lj\_S l_A_jjc. 

. a ,jiaju l*j <_ij£ ^Liu] (j-lc. 1 _pl3 Jj£j ,ji ^kjlji 

. ljLa]_j Lk^JC. (j»o A^aAl 

4jjLk«aJl i^i^Sa^ia I ) AjnAA i 

S_jl ^ »<-i1 1 (j\ (J.1->~i <^5-^51 A ji^j^aVI Cj^lfL_ii»all (_j^a_*j ti]l_jA 

Ijli JW-» gr^J U#*- (>»J ^ (jjSj tji ^Jt^jjj) 

jLiaftl {*V “'A «.•*! Vi <jLa-ail liA La A_)_^3aj Cla^j 

^ all / t l aLdj31 t tz —^ I^Lik. t . ..at * ^ ^_1 La]| 4_x.u]aj A—i^Jiail aAJk 
. Aj a » i a ' A AxaAt djL t * .* ^ jj c VI <_iiLaJl alaaJ I 

cs-ty tJ—aJ V _>aS?l (ji JJ& tV_yia». Oil£*La]l oik '•>' ,ji LljUJ 

.O^LS-Li-aJt sAA Cj-iii-l Lgj^ A Li' IIIM L-a A_JjJaj jj_c. . lA*U 

g r - >^ J JA.J (j-a IfrAj I ^Ijaft i jjiJJI CiVLa. >-lijliuj c,JULjj 

Cjlfr LnlM il ^jjJ} Vj-*-oj (" Aa« J a t_J_)Laj" ^g-a-kaj La o-ile.) Aj^lajll >■>. 
^ jj_oJ ji 4 ^J*J| _^A9 Ijtj .LaLaJ ' -*<j L-a V itt«~ ■ -» 

OljL-ijVI (_) *> . t; ^aJL (jl t .i r>j3 

*-xrtA. tj 4.A1 ••i\| i } ^■^ ■ J {^hLjLb ^g-lfc A ja\w\ l O^lS-^Lall L il -•>' 

,1a >»i 

O^A3 (3-A*^V? AaU . val l t^jLa.Jj£all {JsL*, 

0-5-A ^_3 t_ya j L..1 1 <J_j3j l( ^_jl5\Sc. (JS-JL I* all 4 j-afti > j l_^j 

Slc.t_^0 y_J^J ‘4 si£ y'ti 
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jaLaji j^aaj L-fri'l V L$d.u) 'dj^' 

(jlJji v.jLuaa. J La£ 1 J—»» O^Uil Aui!5U*ll Ay-A^N 

, 3 _aj ‘A_H1 a 1I eAA JLa-a I jyj£ jjLaJij e_>Jj£ 4 -a$a A Vs > H i 
51J > L^L, ^SSi A_ia .ja ti_A—ai A_u ja. Iaj u!-® ‘^A 

.Aw .aLk 


a .»Lti A^j^LixJl A joaS/L t . i *a a i (jlaJJ (^L L (j) 

klilj |_a SK Lfcja ^ i_ijjt Aa.jJ La Lite-j .Ayfl jxaII Ajalill <>* 

I V I ‘Ajj^lSe. V ji A-U^Lac- _JJC. (..JAMli (_jJc. a.Lal*ll «l <_*, flVirv 

5 . »JJ'< AjaaI Cjlj Igji (ji>j2i> iI^ K .maII c>3*J -^J 2 

A_Sla. --j La£ cL$j 1& <J-a*il cLalxil £&AJ f jJ*il A d l a jH 

ji ( j <-»< A_i]Lj 4-JC-Lalak.l j A_3ila.i Uaj ^a . jJa tilLjA (jS/ jl 
a .-.I *.U Vj y» da--'i ...*i A3 La (_ 3 _ 9 -SJ A_sw_jJ i5j^£_iaa]I a AA (_J_ia "^C-Aj" 


•> j wV ^ a A_u5ltaJl jLxjSM A-. ^l ia ^lA^i (j-a (_>-y-ij ,A_jfl_j*All 

J . ^eti ^ u*Llj (jji AJjSLa La c£Ai (ji t>“ <*“• jN LjM) ^S-lall 4 aaA*I 
cs^ J$ J c£*j ,^1 Ja'j*i' ^J 2 C 1 ^- 1 ^ 

LaLJ! Q » 11 ^ ^Aab > nai l A -J.aA i 

^»Jj tA_j3 A j \ a<M jV (JLa-a i ti? -jc-i tAj-la. ^p-aic. JLa-a (^ 

,-'N< J_£ A_ja t_L5j La Lille. tAjSLuu Ljl_j_>ki ±ju A_?a 


ji a^a.1 J jjjAjl Ala. L.tui Aa.jJ V SjLc-j .ol j L.iaM ^13 ^gic- AjSjjjja^I 

A_5_;ISa < ^ ■■»««- jl A_Jaa 1 JjSi Lb jLjftL >u a 1' <iUj 4J-A A-C._ ja> a 

^ _psl jl SAa.t j Li j9lJJJ A^ IjiA ^aj .Cj!)»£AaJI £a La j«j 

Luka _jjj\_xa <JLaJI V n . 1 . 1 *<J > a U lAA iljL^Jajll 

^a Aj^j _jji JJ-aJ LiAj /"^AjSjjyiAyt t j‘~ IT ■’ 4 ^ aA ' 

*^a 9 A Ag aJI iliVLaJl 


^ a_Lxa aK JLa 3-^- jLi lit .L$lk (3-jjIa La Al^ A a 
A—iaaI aJSjaaII ■•*!!"' ‘ _ > ~<-' .a (JL^aII j jL’ iU ALLS Zujiai AjI tji^ 3 
A_jl j (jLa-all j^-3 Aab9\Aa Aj__)laj A_)i (_ya Aj9 AJ i^ill (_5 ^a 1I J) iajJjS 
La jJ b j .LgJa. ^^-2 ' flS\eA.y A_J_j3 \. ..n.ii ^J#4 ji aJSjxaII liUj <JaJ (jl LI 
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«-1 Ja ■■■ Aajjui a K .* ^1 jJjll ?• ^J I ■« <‘if- 1*1 w 

^-j^La (J-a. pa-l ?il a J a> sljLa LSajl&aall ^_3 a a-^V 4.i A—l^wSaj J_£ 

.1 g m3) 41^ m,nll j 

4t j i^i (_K ,Vi jji JjljJaj]! jj-a (AjLLuJI 4 KViti ^3 jaj 

uW -(LgJS (j-aij) ^VLaJl o-« jjj&il -^C- Jj (Jax c$jc.jJI oigj 

f>J-J ( j, ~i~> (Jl j-=k.Sn (j-“ (JL=*“ AJSjia (jl (ji-Laj V laajjjfa] USjx 

<J-^ jj V tOVLaJl oi-fc (_J-aa 4^-®J .<J > all ^^-3 4_j_^laj 4 h . nl^j A 
i_fli^jxj ji l_j] ^r .a- M» . l (_5jJl _j-A (J- 2 >Jl Jj 44til mil I g.Tuaftl 0-« 4. K m a l l 
^_3 4_il Jjju (iLIj *. » ■ -_j .La L aj a jaja^. aK ■*.» Lgji If- aK » 

lj) tV ^»i Lia. 4^U_jaxa) a K ■* « jAjj ■. ** < «l ^ I jl Jju *' >>*j i ill»I t 
.V fki (3^-layi J^g-lc. lA_jJ mis jil ml a J.J'L. «_)AlJa 4_ji A^_JJ iJlljlS 
,*^Uj tiS Jc. Vlaa ^ Mi7k.l l till jjVI (JjlJaj j_jLaJL Laj Ajwall ‘ - 'j^ J*j j 

(JiaL) (_g\ (j-a (jJ-lSlaa l_j-mal ( -> g ) i ^»j_ill ^LaLcll - lf« -»j 

4 ji j .La^laj l j j mil ^rUau ^ a a Jl «tllJ^VI o'-^j l-° ESP* ts^ 

ClljJbJ jl l—ajl ^l_^^ a * .*1 ill .J l»ll 1-41% < jj !■» U „ l i .* !« ^ ^ ■ ..j l -o 
A_lljj3l ^-La L^_iJal j (j>Sa liLlj jl^C. ^ le- ^Le. (J< ■* « 

.V j»i ^UiahJ 4K.aa Ajl Lillaft Cul£ I jl Lac. 

Lgji al< .*^11 ».-1 jjjj (jl _ 4 1 »ll I^jx ^Jj-» ja £}£• I—a 41< .*■ - i^"i 

‘-" l> >_j _jl t^j-iau^aauil Jl>a ^9 4jj».a >-**a'...ill < Ijjjji J^oj 
o jLyyall aJS_lSuJI a j* ^j 3yi.m'l ^ail 4jjiaill (jlj 4iJlilj_^Iaj]l ^yn 

<j-C- alfj^pj. IgU^*i j l&Jjiaj Aj_j3 t-s- v Iga^l (jjSawj aljW ^ aK.*.^ 

(jj!'i ili'nV) A i ^-il ■»>II a^ji ..,ill A_jJ lajll ■."il ^ya l_A 

i . ^i i j^l) Michelson Morley (jj^ lS aLa a_>jl^j gjUi 

VUU ( l-gaa 1 £x*m)I\ jjjVI >—lLj_>Jail A-JUajJL ojLa all^l£^la 

(j>-a ^1-S [(__£ ^a.Sfl 4_liaSf l ^ ■>i'ij .4 jla»\l tiLlj Joal ^-..il j J\_laj ^ !■*- 
>—J_jl—>11 (j>J_jjlj _JJ ■■■»*«j ajU.ll M \1y.Vj C>< 9 _jSfl |_)^ — I jjjjjj _jj■ -a* 


Extra Sensory -1 >ji—jj^ l." : ESP (*) 

(i^-jUi). Perception 
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o jaI Jail (jj*i .Vtjl j j »® a jj ‘domestic breeding ^3^* -j-IIjSH 

.Photoelectric effect 

jj£i ^jic- .Jji *Uj JijJa o& U AJSAa 

(jJ=L*_> Jtlaj (ji tlA-jjlajll L ya ».j LgJ .iS (_JJ^-'l i3->^ 

USj .tl3&£dil Jd Va_jj*j 4jjlld Jj£i 4_jdAi 4ji>j ; ifd'}?l 1131 ^ Midi ! 

<—ijli J 3 tllUjiatfll < 3 * JjJjJI (jji tA*J Uu3 3b^oSJ <_£ ji>d 
<Jla-» <Jli!^£uddil 3d jjj£ (jUaj (jjj 3d tAjijjJio'yi 

archetypal"^j' £^3" M 

iiii 2 j. ..I ..fy l jj 4 jijVl 4jxjjlaJl AaLudl tgjl Ajjlsjll (jSf 

tJljLdlt cJjU^i ^jic. .J. I-H fi^ll l (JLa*d ^ tSJ^M ClLldxSI WA JjJ 3^ 

~ i - ii ■ ^*i 3 <® aj*j 1 aJI Sjail vjjjlS «o jISjj ^ a^-i c. (Jjjs 

L# 1 « i<j*»i<jd\ ij <L£ j^JU 3^* -«ll t_jlisit CjLaLojaI 3 fr jLi. 

4£jaJI Ajjiij ®_jl t _ 3 i& tl31 £,.d d t$ii ^-ift ^ 3 ^ 

tliidjJau ^ -‘ "'j' < \?* 1 4jSuil5udil 4 a > nlil l 3^ J^ . 1 g It") 3^ 

>S _- 1 . . \M 3 11 * " «*ill Jadill LAjLiifcb > **> \ d j\ > *~t iil (J< "» 1 ^ 

.'cl SjlOk^a -\ ...-.Vi ^jLwaj 3“® Ajxjidll ojSlI 

J. - tSJLaJl s 1a J .(3}aJl liill lid lilllS ddk >-ua t K/iKjdl l 

collision * ■* > * 1 " <^3t£Lid 4 -®j3 ^•*» . > 3^ < 1 j ' 11 10 c5_>^ ‘—>W^. 

^jjll t 3 jjjjl£jjJI <Jidj ^LuaI i_jk 3 _jaJi Sjjj (3® 

4JS »'«! ' 1_) (jS-OJ 4_tld1t.ll 4 ,< > jll (3® Jj®4 Jjfl (JS 

3 S 2 ^1 < jjjSIi i.frjlc. (31*4 ‘utfiljSH 3 S] Cyj'j® tP) 

LoLoj J 3 -® 3 IS IISa j . jJic. £jLJI 3 jail Jjljt ^ ajIS A3jj*x 
3 ! i4jjjISj^ 11 AaiUdiu I jaja! 3^111 <tV jfrij ‘3J4Jj\ 5tjl\l 4 i .ii iI Lj 
3 ^j 3 d ^U»i>Sfl ^sUdaj 3 d 4. *« .iid i l Sjill o^ ^ . t id Ijjjj*4 
3j3 j _9 Jd Oxj t(Jodlbj . tbjjiii ^ I rtl -tl ) jpSS/l tljlc. jdiajdll 

‘Leyden jar 3A?^ pifcjl Franklin 3^*J® 4 -' <oS 

t^Jjl 1 a*< l ie, l.>»^ jj -<-' ^jlc. 3^li «.1&J 4 K 1 1 1 a 4ddfti ojb j 3d 
4jjlaj Ku,iljj 10 jild ojAUa JJJXJ 3^ ^ ^=kbil (JaJI (j* - 
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KJ)\ yrt. \ V-iJ t ^i_^aj ^La. (j - ^ «Uj j)A dilxa. 

(\v) • t. 

.' >—jy_>^ *(^ a ■*_>?-° 

A_jaA. 1 1 j 1—-'ll A_j^Lj]l Ja\ ^ 'S/' \»*ij l—ajS jaIa ^jJk La j) 

^ 1c. AlS Mtall A jxftl ' j ^’i Ol—-ale. I _j_4s e!5Uc.i o j_jSi all l— a A IS—do 

SK , 4_l*aI aj,laj aJ£UI Ll v.yi viilj ^It* ■ jj jla .A^LLall dih^iaill 
v -■'j ^ jj .^SLift tljlA £-Aj ,fJ!>Lo dih A-J_^l»j (jj * 1 

*aJ:j^. jaJI LjjLijAaj ^ lc- Ldh ^»j)u V La A IS.oa A_iA/ki 


(_] *^~i (jjjJa > LjL^I ,^1 ai ill i j Ja t'yC’ La 4 ISiua Aja^) 

(JhLa j A IS-da j-o A j a A i _^j£I 4AjajaC- jjSi La aISuaa 

ji A_J3 ^ej^aII s_1 SjS A_S_^^ jJj^jjLs i- jLajSV ^)LS aJS<aa thlh 

(j^li i- at .^'< V ; ^ yi a*'\< ■*.* j^a iAaa_jaC- (_Jal j iA_i^aU. aJU. j_jSj 

jj^aij_aJl t^yi * i (Jiil Mendel cJ- ^ ’ ■* AlS_da t- iUXS .h-lS >_iSIjSJl aS 
(jiuuJ (Jij aJSJIa jA AoajaC. (JSi Igjl Jg-laJ jljil dlbj ^ 

A Ag a ^tlljL> (jjdaJI l lj.>,'l jij .IgJUAZk tillj_^daikJI ^ 

> »1 A tt ~v \ jjjLA L (jSl .A.ja.« <i A Ag a A IS >'■! aII AjajaE. . 'ViA ' U 

p* (jj 3 lS_da A_lS I A ' ■ ./'tt I A_ji jajj ji L'l»-kr> d I j) ‘ (J j_Sj I jt Mil A > » <~t\j 

(o*<*\\ t>yJj) P —S ^La. liiliS (ji <t jr ». i\» P’ —1 ci^- c5^ ‘Pj 

_j Ajjlia ^>jSi AjaaI dll j 11 s\\ AaIc j (Aoa^aC- JaSI p' gtAj-aJ ^JLilL 

o^jjS, dlVLa. ^JUa (jJ-9 tdiVLsJl (^A A,a $' a Aj3 Jaaj liilj 3*' ^ . P 

cdlVLaJll vSllj JLa Lg&J .A. jj i. iVi l lg~ij a_^a& ^»jaj 3^ * ^aII jiauJ V (_$ 

A_aaaS?I .?!-lAidi A_aLdail (j-ijS/l ^Ll^lil (3j-lall jjJ) Lblfr UA J 

j jS l a_aaAI dilJ di^lS^AAll (j^»; (_l *aj L Lit i4 ll iiVfa Ijl ^ 
UJ^IS lAftll A j^iS i ( 3 -A (_} jlalll { ^—11 (_} J A 1 '—®Ldaji ift tlA^gc- (>» 

.aJj)\*> aII jj 6 ji A IjW ^11 frljMl 


(J ^a"i tl_jjij ji (jj •»■' I—a£ .L^J^LaJI (j —i ja La 4 > t i a (Jjl 

^_3 djJl at j A_ii v ill j LaC. dLdil jial j »A . >i j."' n ^ J dl'i/La. di^l^jdall 

Ljdvi US LaIj .(U n& I jaSI j-U (J-Ic- (J-A*-all ^y-9 J J*') ^JL«JI 
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guLlj <u '• j] ;iLu>) LaC LjLlSjftl 

i 3U (jlS La_j _ t ‘ pui Jai> ‘ “ ^ ■* ■" ^ya ^)LS1I 4 LA ■ aJJ 1"»n < ^ M» a 

.^g—lc. s K .t * 1 ^ Vi .1 » j J5_*j (j ^.oait <j—a 4—a$_a AlS—iLa »Jn*a L>d 
La-lje. ^ Ja J "4 oMj jK . : ,' uaS (_J_J t(3^—5=>VI 
^gj j'l IfrilL-ai 1 _^jS (J»l . >iTi ' g"uo»>i (jla lLaLaj 

. (jLa_a Ajajjj Laja^lc. 

,_^aliLj < _ 5 _j_i.i A_ajjJa ^jj .1 gfly<a (JjAxj JjdL 1-4 AlSaiLa (JjLuaj 
(J y-*> aJS —all aAA (_] a* (J »*< t^LLj La JIa4 ^3 aJSj^qH A ^ «a fl> l 

i.jLjSil j >ac. (j_^all <_Jilji 15 ^ *(Jl5-»ll J|uu ^^Ic- ..jiai 

1 j -»■ ^1 •■<4 jj_C- 1.9 J_yt-Q (jVS La ■ ■<«* (3 ^all (jA Aji AjjLj^slt aji' 

LaJ^La "Ajj-_£jj" Aj^Jjj A_ji (jl£j j»J Lg-V,«kj ,<Jj_)\l 4_i2w^j]_y5Ll—ij (jjxll 
tA_S_^x-all t-J .^.^■i.' S^Ljj Aji jjc. ,Cj^£AaII o3A (jll Aa.jj La 

La*_jl ■ 11 Ji A_j j_^ll 'j?-J^JI,* ■"*.' A aliM<aU ‘" ' V A^ . o-nU .iLiaLut jxJ 
(_i AiaL-JI L xJLuki a" 1 ^JLolLij tA_jjL jjilt LAjj—saJI (j-C ^ .. i-tti 

,Ljji=k. oL^-oJI 


A_ji taM&l Ljij LaS j .JjVl £■ jj-aiil Jj^xj JjlL La Ai£*ita JjLiaj 
S3-J3a> A_jjJaj £• _j j_J (J > «-i8l a_^_«S tJLjj (jl dl^S_uLait (_pa*4_l (j- ^ -a j 

-*< j La.V.lC. 4_iLa*JI o.'i g 1 A —SfcLa ijj i <"» ■ *« > ■^'ij # A. »<->!at A \ gjK»Ii 
^g-3 Sjlij-aJl _jS_ja i-liiLal fcla ^SLJLJ li ,l^_»Ja3jj Ajjisuil 


o _) j >g <a c! Aj^jiail archetypes aJj! ^ iLaj cjul£ L$iS? Igj 

^gJ) i"l ->") LgJ Aj^jikill ^jS/ \ g.~ijafti (_j >»» ) oiali 33 (jVl 

(ji Aj«j aJLlail jj;; ■■■ ^,-Sc. ,(JjVl ^ dll j\ ^-a . 1 j »} -i=»- 

ftt^akt ^ ^jLuJI <j_>ill ,^3 aLjjjill a Laic. o j-ic j CjjLSjJ 

(J-axll 2_3l_jj> (jLa ^ jj-ajil AJ^j.ll^Lall AjLaxlt ^3 (>3L-SU LAjlar. 

JjjSil uA — 4 j . .A . .,V ^ j L . -i^i AjLai (j4J (j4 1 ** aj\ ^ ^gjll — 4 a\ Lll 4 a\^ ij 

.A a A i A\ Lfrj^l v . r-~i (j4 
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l\\\ jail ‘ ‘‘■*'1 < . » tU | 

A_JL“al_lal! jjjjjj_ajll j J-*?-J t4 .airily. Ai-j_^j (J_j\_£ (XSl -iJil 

SiLii A_jSjjuUa] »aa L glj l ?) A-J jaj Aji ji t _ s _i& 4 A_alfc Aju-au 

S jj-ljb. ' V LgjlA ^"o-lS jail ^Jfc" jl "\'a-^ j »a1» ^_j ^j]| Aj^JaiJl * 

A_ag_a -Isu ".Igisj a ll -b" A_ji^j eALuj A_1 Lv. A_ji ji j ^o-lLv. a j-»\g. A 1 A_jLj 
^.~ i g“i o,> vl j (^_aj_^ifal Ajl—Ai A H v ji_j ,(_5 j^Sfl ' g~il/ia (J-la \ gVia 
lilij JAa ji -1S3 tiiLlj £_a J .A_JLv. AjLa Joa IgAla Aj_jlVill 

.i-iaall ^ ~iv Vj A-iLuJI a_wj jLaalt ^ V _RjH V JjLjjJl 

*Lal*AI i g» J-S ji Kuhn "uj-^" '- / ^j gSljM 

j jl iaJj I__aj} if. j_Al c-i—alr. l_gAg3 iJjLj^aull 1 g J°l L-aj 

ji \vjv uv (jajA A 3->\ i. 1,1 j AJli 4-A_ale. Ain-ijj .oiLa iJj'yLa. Jx. l g .3 Q .a -v 

0 . 1 A j£. lA"iU ^gJJ f_r \\\ ■ .1 AjjiU A j^jL. >1 A 1 ...’i\l i j A_lLa. 3 a i»S 

.13 AjL i a ji*J (ji '-^j tA.,..ia'i (^i j _ jjJuill jaj*J ^ilt Aj_jhi1l 

Cj^LaAl j_a A_ili£Jl A_j3 La 3 ' ig >'j IgiS? vJLlU^al!! (j>« J jc- iA"ll 

j_a ' _ jj l^jA.a 1 lie. j*i ..it jJa A_jjja A vjT) A.n. .--ia.il oALaall 

j%.’i ^ - i ji ^yijijS aAaLajll I Aa (Jia j9 AjalSJI AjjjUixjl 

(_g-lc- £t-i»iaj l—a A_j_Jij A_v.ljj 0_jJ_iill diVLv. 

(jjjj La A_l_^Ial! A i AjjVS Jla3 ijAjall CjVLv. (j-U i—VI 

VJU33 a La>,l^fcJ (Jiaj (^jil OVLsJl jya 
(J-jLjS a (J,a\a~*U (jal—ajj lg.-a.lii A 1*3aa AjJ^ls < ^iL\A 

jjUJI diVLa. (j-a ^>jj£ jit cj^ C->% 1 ‘dilemma 

ji j_ic. /' A ^A_j_paill (j-fc ^ Ivlti ^gJJ 3 a' Vi all A-ilgJ ^^-3 aLaI*Al ^aXJ 

aK o^-gj (j_J^ (_^iLa jj A_aJ3 (_jjJI jc. 3 " , )v'i dlL ja » ^v . U 

AjAaill sJlaVLa. j_a ^ (_^Sf A laaliL ~ L ;*_uljg>Jl aJlxlt 

*i?i al—alxAl t _ ff _i&. tin I al ^_ya jj i;; ■ •« 4^ p; j-a^)ll J A_! j_a^alijJ 

jc. ^jg hj olvJj (n-1) °ALa oAv.l_j aJLv. ja l j) , >f^ jL 

V e^i_)J -(n) oALwill 3^)VLaJI (ja -2-lC. \g\liaj La^ic. LaLaJ AjjAsuJI 

jj^Wl 1_a IjjjS ^LalatAI j) AAjLsli A j A. Ajl9|_j1I £a j! jSLaJ 

alj\iji (_gi ( agji J aALxll Cj'i/LvAl ja Aaia (Jala aALv. ^3 Aj_^l»j 

.AjSjjagayi 3-lll luaMI ja Vijva Ag^lja (_^A Aj^ tsjj jjAaioa-J (_p ji.i 
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JJ 


ji I 1 •> '1 (ji 1 nlc. lit 4ji ^ jSai ^ nl.> £y»j 

i_a jlLL (jj -t c—i maj ‘ ^ 1 ^ j .is till i LJi -L H jL ^3 SiLLlI tliVL-ll 

<J13J (_f iJI iJ.1. til tllVLi. j-a (J *1 fl I' Jl-lxll a£> plua^j V 4jLi 

jj£j 4-a.j.S (ji ^^Jl 4_a j*-o jA <■■*] U lA I— « (_Ji j j^S?L lW *La 4 j jlaj 
,4_i3 jitall 4jikljll (ja 4 g$ a SiLUl tliVLJI jla*J 
(j) ijju«yi jjiMill > y J\ t 4 j aA i 4_^jJ j T-tS i.lL t_LS tjil 

L. jj-la \ A>LmaJ (jg .J->T| ,ji ^ i nj LiA £- j-t>» jail 4j».a)a 4,.ikjl»,g ijj-iaai 

C~~ 'V ' -v 1 1 tills oj/u ^ill j*-ail VL"'" 4_=t jj < fc nt (_j-a ejLllI tLi W-r k. lt 
jL jlj^L aUuVI 11 a ^ ^jS/1 SJlj^t S>kaJl ijuSj .La 4_j jlajl 
l _ s _l& ^ j j;< 4_a. j.ij Xuiij Laj) La 4_j jlkil 4 j milL i j .* 4_tLw 4ji 4j<a4>i 
.-A .j jL'.ll (j_a La jjc. j 4 j^jL'rll fi ^_A (jj_j tLl^kj ^-Sil (j.a\ .Yllt 4- 1L. 

^g—3 4_3j ja_all Sl^jll (jj_£j (ji La 4 jji _3 LI _3 .1, g.l 4_ig3liall 

(j-^a j "A-dilll" tliVLk. j_a till j »*fe 1-g t A«j JS_3 1 *«Vif- t[jj »a 

j-C- JL,u lalL ilLL ,*_g j .4 a,i u\-v 4 .la A 1 -t-V j jjL Vi (J-alat-all 

4_^_jo ji ; 4 _ ? lLSll (Jljpall £-j_l»j ^-il_jll (jaja tSiLi 4 JL. 4^aAi 
LLa ?l g?* ?.rt1 (^jLlI 4j^L’ill (jc. ^laJSll bIa jj-iLll SJL. L*ajj (ji ^Lilj 

Luj \ g 'if- I-nSII (^-3 jjSsij (_1S (jl_3 tl g.ln^a <_Lj <Ljj 4jjlaj ^=kjJ j>J 
4 v-t t 5- !- 1 -t~i i3 tl gi\L1 ^g-jll 4-j^lV'll t _ i\je. (^a t4jSf t^-LoC- jjc. (j_jSj 
4K |L 4ji 4 -loAI jkjjaj jila (LI i(JjSfl jl jlall (ja 4_i3jx-a 4-ojjA ji (Jai 
4_uiLo (j j_Ll tllL jlsu (jLwi ^ j»jj (ji La 4j jleul 4 i t. - . ilL oiLa 

(ji (jil I_ilVLj (t“l\ jjh'ltl til-13 (_J_jlo Jl jj t j jjal jtal .1 j .(J > -"tl t^—3 

< 4 4^2^idwO ^'<*- < 1 *<<• a |jl 14>e. (J^LuUJ 

.X•) 1 4_-iLall t"i\ jjhltl Ljaji L^JjgJaij (XlI_>^_^W L^J} j-a jjl j 

o3js* j-ail tliL jlsull JS tliilS LI (j'l (4 jjLwjI 4jlatVI tlic-L. LI La j 
(jli (4 jlxJall ojALlall tlllj (_L (JLalL ojjlS jJC- Ig f9i Aaj (JLwoJl 
<Lla j.ic. tlijVS jl -Xi LLoj 4_aj^L jjSj (jl aISjuLII tills 
4_ijjial 4 1^ .«a tllLjA tlljlS L) ((j j^i 4 g ^ (j-aj .X 1 ^-a LLlal a 
.1 llic. iL^J (J -t jjfl jj ^ te- s jlLS Lilia (j jjki 4jjlV' jSJ (X1 tgLl 
4 ) . .1 -TL 4_iaA VI (j-a a j J ,g - jj (_yic. 4 LU ^11 jjC- SK.* tlllj jjLLi 

^r..» ialjll (j-a _j .Lgl 4 ju aj&j ^ SjS'v j j) Xmi 4jLt ^ri./v'i.j jLsikL 4 Xi -1 
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j ■vl b- lUjjLsjj (_ji ^ -"J ba A_j_^lail A 1 ..-lib iJill LJb». A J<aft»l (ji 

.A i bib j (_^o J>Jl ^ua 

- %al l ' ''» f 1 aLJ l jp\ All ^La. j*Saj _y&)£\ l.lj jj .23 (jbjl _ji (JliLa .2^jJ 
(j_jJ jJ-ui&S (j-l& <j"' *■ . 1 >J A-sSia AjjJaj A_ji (ji 

(ji A_j_^laj A_ji (dal ■ uJ (jj_^*2u«JI (Jjlji LS 2 ^ .aLajuail 

^_a X,\ i j J^La. «. j' jxj LaAic. bLal LilS |j|tMiij ( -» >a'i 

V» i 1 1 ^ ,.la - ! ( i )j _)j^ 1 (j^iil >*) Vaj (jl JjV tjaJl 

Jjta. ^ill j-aV> *1* - n . W (jx. AjjjJij Rayleigh (^'j £-“=»J 

^ ^ ^ 4 -n"v 4 j|j^j f \ ^ > J | aJj j jfr 

AI a_^J 1 c, tilLSlahVl o^-3 l 1 ljI£ t^JJLoJLj j dIA J-Lo Ua 

(j) (Jjlallj A_L^b o jJiil L3j__>*-a <JJa (_£A-1\ (_<;i^>-ll bLba» VLj-tt ajl_>a. 

j^iaj .> « < V) >^113 I— 8 J-XJ ,^b«i~>bU baj^La I_jA_^a. *■ ijllS ajl 

s ji jj £_>o £-babj (J,-alaill (j- - ® ajlA_ jS_^ aJI A-J j, lr»lti 

■41 <•<■•«■ V I (_yC- A_aj\jJl 0jl_J-aJI i.t.l'vi fd Cm* _j a -*l l. . ^>~k Vb a_jl^aJl 
lift ,i_)* Ji > ajl_^aJI j llt’i Cjl_J__>ijuli A ' .a'll b A_*^a a K i .k 

a ia.<l <« i (_] . -*\ ^_1 j ■; \j ^ Ai l aJla. j A ^Jl > _ LiL_<=>^ JaJI 

.l^jo-oAl AajJ JU-laj 

'— *~ill jA ojUiil AllaJl AuA i ^ l"k i ^jil (j| 

AJ_^Jij (_JS A^kljJ ■*’"■>• -( _^^iaali jjulll Cm-3 AJoa.^La Ajjj_^aj A >j1'i Cm 
jD> La j ^5 jjua _jA La Cm >—jL-JajLialt Cm a_ < jJLai ACjaaa _jl_^a ~i tt i L 
£ja La (JjJafil i'iij i_yajju Aj__)Ji3 A . 1 C- ^-aj .Jasw!5Le 

CjVLaJl aiA AxaAi Cm ^ A-iSll (jli lcl)Liiaa-a]l 

i->l ■ >. ^j l-»*il l . jUj jA ej_jiaa» ll)! 1 ® ^aj ^ejLili A_ui 

eLalxJI 3xl>- t t jla^ll Cm ®'\]'~' 1 ~’ ' ,'J}_j ‘ ^** JLaJ La \. 1 . H . fc (a 

iaJ*Jj .) -Imai Ajj*a» La,jJ (jS) (AjjjjSj ^bjJaj ^ (JaUall 

4 Ll^]l (j-a jjjLt-a ( _ J ic. •'J*; Aa. ^i] lilJii (3^*^ J 1 -^! 

»Laic, jji t<Jla<all (JaJ *4 c^jj-ialjli Cmj 

<_Jaj LiSj^a (jjiaJJ La bile. j\ ^ba.jl_y-a_)^^) *-l3bj_jSJI 

4 »S ^ jlll l ^ublll Cm dibJajLij Cm La Jb-®* A JAaA i ^3 I jXiS 

ji tAjjbjjiii jjlc. I S3 J-OJ AjjlLa A l-> v ^Lall ^jUillj 
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Cjjlijll (JjjSj .2Ma spectroscopist <JJa.il' ^ (j-su-ailall 

oBA sH)BjB^. (ji V *> a'*A. -.11 4B^)*_aJl g- jjj ^_9 ABbII 

aJLSb 4j. AjjIbI Ibjj 3 t _j ' < ~'»~' Lojlj l$ji t^u^all ^\c- <Jj .4 ja. ,-»1 

.lijCaJl 4 j 1 mil ^ja»*l 1 . >»ji i*n»* i L>iS t(^B_yuall <Jla all ^_ic. 

g?jLull Ijjaiu (j\j ^l r,W I yk ^ji*JI (JS1 4 ■... -M . ^IjiLLa ys La j 

iLaLoj 4ag*a SbLI <J^ *44 uuaj (_ya_jL«lll oBjBjI Bxj 4a4J_y»lil 

vll^l f u aa ^uj La W ( jjj (_ya_j L*JJ 4jJj_yo gLllj a.-xy Lajjj 

«-"ilj_jlViU (j4j 4j_jliall v.<»Vi oja IjA j .'j;-.-’ 4_a£_a jx. Ajylj 


.Lajmla Ij_jB 4 ■ -M V'-U 

(^gXa^ll yaxll yk SjLwJt 4jLaJl 4 -Uia' ^.lc. yjjj (_£all <JaI*J1 

V 3 .4 ij» ^ Ajylaj 4.-a..vii ^111 <J*-" ^lll l$la jlia j 4ll-s.ll 

Lojy) HjBa. 4 a .*.1< - Syklla dlil£ IbI • > -' (_?i (j*A '"J 

<y_)=k.i Ajylajl 4 imilL SbLI B*J (LqBSUi IgjtByj (jl La Aj^laj t" ir.l hi ml 
BBC- (jfLaj 4_ji (jlj-sV' (ysucj ^B SyjiJI 1 VI-sir-- all j .(Jl ? (^B 

£-a J .La HSial j *jLa (J^. bL=sj) <Jj 3 4_iylaill ^3 4j1«s1b 11 il£La»l\l (ja 
ijc. Syslc- La 4_)_^lkj s" 'Uti (jl tSyySla Bj^. 2 s. <JBj Bxj ullB-s Ib) iBIIb 
<^B 1-^-C. yjy BB$j lt _yajMC. ^1) 4jyiii3l (Jj^aluj BjBjC. (BjBu 4ll_=s 
i-B jLsJ m a l .1 j La jlB iwJOaoll la$J AjjjiLLoILj . _J4jS (^-3y«_a ^lyxl 
(j_jSj La IjbL -4 auSV nail i^jL_^2oall (jjj jLlk^U >.',uaia -4 a■ uLa. 


<Jj 5 1 g la). , 4i ^3 B^aJl j vljfljll ^a l^jBS Ba.b <Jj jj 3 (JS-lj 4.a...iljs 

V B9 La 4_j^jloj (jl JjAJ A.vjV l ^^11 <J_jix-a j^vj (jyic- *_>J' <J*-4»J (j"' 

14 < 1 .4B ^ ^l.ll 

liA ^jC- LqjS aJ^Ao! JJ-XM ^\l J A JI^La 
4 jjflLbal l aBJb (_j<~i ~> l i (ji jlaj (jSJ ‘ 4 °JJ.' ' slj^lSjlall Ayafti Bt 

•LoA (jjisiijjj (ja-oC. j 4 _ 5 ic. BS_jja 


4j_jLs_all «.liiall <J1 (Ja. 4xaAi (jl -1 
lg-~aa»49 tA JaftS/1 (j-4 oBjxl j 4_^_^B < _ 3 _lc. (jjjJ ^L^la SbLUI ji 

(ja jjjSj __^jli Axafti <JaaB 
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AS^jstA *, ^ SAld AlLa. ji A A a IS > ' a A iaA I * a 'o'. j ') ] _\ 

^LsL (JA_aj 4_3^)*-a t. 1 Had La£ (<jLa_a]| diL^IiiSI i ahA. 

.dibjlaaJI oAA IgdoAiS ^^jJI Jji-vU £-b>j ^Afc ji 


4jaLlJ| d&K<*i Ajjfa'l) f»l i<j^« 
djLjlBj lilliA (jLS jJ LaS <_uSI dbS (A_m»1jA1I AaJI lAA 

■■ ! j .'. gi-a . ji S-jaj^jU-a’yi dll!M.fbaA\l 3-=>* (_gi ^a-jj oA jLa 

A j i i '~'l b Ajull j (Jgj > . »-i*iU J\_u jji (j_S-aj aA j-Lalt dil_j_jiajll ^jl ." J i^ V 
AJ-*-iilb i-Libl AjI jj_*aa (J-asaj (ji A_jV Lgji j \ ^gdtJI dOK .«aI1 

^^JaJLx^a ^gj ( T? -iii Jjil' nAJj £-aj .^S-la.1 (^1 SaLaII diVLJl 

S jl n-^ Vl t_il ja! AaaA i j l jjj\a i__ijljaJI jj£i (jx Ia^Ij l.-iH •%.-< A3 0 AA 
(jSxj tjia.j . Ojdiil dlVla» Aj jUi (_£a 11 AjAgjll l _yajA C. i^^j&i 

(ji Idle- ^ J r jjj3 tV fi AJaSil) sAA ^-3 (j flAj ^ LlaJ jjLS lit La A-l AaJi 
,tjJajA*Jb AsLlIaII -> 11 AjliaJI (j a Aj jaj (j^-»«.ai 

;4jjiaii| jbikl ^ ^j&JaII (jij-oilt 
I—fl J a . a l.l4U dljji (j^^jAA*!! <j_^' (j-» (jIjSH dlljiaJl 

!>Lae. d*j diLijlajll jLiia.1 (ji Pierre Duhem j-s j-jjj _>Hl 

jLii La£ .i ^> al til Ja-^^Lall AJUajj A_3 1 .».» I a ja»*i ^jSij ' j uS 

A jh-y jLa (j.flaj La SaLc. ^jll>aj V dlbjlaill (jl » 'A j.s 

<_i£ _ja JaLj ji j (j-ol jj ^glc. L-u.La.4 ASi Aj) (Jj ‘(JajcaII jdliA (JSdj 
LLada (jdljjaLi) dijj (_^i ^g-2 ^a j-a (ji (j_Laj 4 _&jHa didjlki (j_A 
tJLUl (JiJ-au j^gJe. .^wlLJI (jJA dll jJJJ (_^i J) (AjI ji Jajjdl A n» a 
a J*»>— j theoretical statement Aj_>Li sjLie. j nA i 
ts-lc- ((^_>di «.Laii i-jJLk (jJJ) A-Aj*j (ji Luk- (Boyle’s law 
(jx. (_5 Lj Ljjj V AjIj (Jjjj (j^^®J .LajLa dil ja! aLl (j& diLjlaj 

(ji jA ^aALe- ^ *i*> jlJ LallA (JLaJI (jLS LLa ,aj g >V' liUj clji A-jiiS 

jL. nA jU ^ . i-iA* ( i 5 -j 1 I theory complexes A—^jlalll diLaS jJa 
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CjVLa. ( J>> ».j i^iijs jjx. Lib Aa3 i oJ_)LalVcLAj jjiiJl (jA jjSi 
* ^ ^ '*-rL>k J S- 1 _>« (j^ CH*(JLaaII (Jj; »»i ^^-lc. .A_o£A (_paij..«f. 
a^LaJI .(JJ-lib o-l-uaj jjij (jji A_ji t^^j&i) 3*iUl A. 5^jjj 

4ja.jl —i f—k*A_s) Du hem j>j-AjJ Jl ji ii <j—a l^aoS-MU "ti 

g i i'nmj (ji (J^Ua^M ^yic. LjjC-LlalLuil j^JS (j^ul Aji 1 jijj (ji 
eijiiS ^ i§ (Ajjkuil j~aU*jl jj) j^i.ll jA U 

.recalcitrant observation wi-o-JI 3_k*.5Ull (j& a »••><-, ji 

tL« oLajl I i\i ■ >i Lbi _ja Sjjiil (jA oLIaLlj Lo (J£ (jl ; j' (JjSjj 
J5j Lii ^iJI ^A._pJL liL) (_>iul ^,-akil JVjIaVI (jJahs (ji jjc. 

(^-3 Ljjj*J jj-aUc. ji juak, ^jllLj (jLj Ajj 

oa a_> jlkj A_)i jji LLv. (ji v Uii aJllj (jC. ^jLj .(j jiiill 

/ T \ j ->wi Ciij jji IaAusj 

ts^ & ‘oVl ( 3 - '•> A_J] ju2b (AjLaa {jbjAt d3Li& 

^ji L jk^-a . tf?i (jL& liLa ,a_jj jill a_jaLJI (jiaj j-ill *~~^ j j^***' ^ «««*? j a .ti l 
t s jjiJI A_aJ jj ji L^jSaj «_x« 2 ki A_) jJaill CbLS jUj t <4 jJSsuil CjLS J» 
(jLij _>AjS t^Lul ^.LaI 1 i» artj A_ujjsJj AcLuj A^V £t=»Lill jbli]| (jjj 

V (_jja j - AT . ^LaI l it ,^>j i)l j-jc. j_illll (ji L-«S iLjaaVi ‘ «■» ■ 

\^c. J-A i^.Uil Xubll aJU. ^ jjSJ .UaaJI ^ 3 jA *ua 

(3-j_> 13 o-c- “•i-j/'j f-2 >tj-s_>a t^-a J-S (ji (jbjjiai (ji 

•UiASlI SjU jll (^Jfc j*-afc JS (ji (_jiajjaj (ji >. V%J Ja J 

tA j» > t-t A Vi m i eA-A ? j * >ift (j! <J3 a A_Soa oA-uL A ^.ji ■■•»•. 

.AjLsJ (Jl_)j V l^ji JiSei j 

^ oAA j\_jja.VI (_>^j-Aft CjVLa. JL-ja. Jjiij (ji t>? JLib IjLa (>£] 

^ij^bll I1 a Aaj (_U ?jLj3c.VI lift AjiaUj (jiil ^jjAjll ^iaj 

*—^ ci* j ( J jW’iV I^A Jlai \ j mb j La.~iq ia -£JJa 1I (_gi j3l <__u!Luii 

diU(jc. ciiaJb (jj^v (jjata !sLi La.j jaj Ajsiaj a^A ^jAxll 

?(jiajjill J3Jj SJjLull 
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4-AAtill OljUiiVlj *±<L1a1\ 'J*. 

<_ja L*J (jjSj 4 jLji.Vi (jiajAft CtVLa. <ji ^ Loja (jjjLiJ 

il l ^gjS~i 4_J?ifl\g,a3 L5 „** JaAjJI A-iJa A_^JJ t H A A a< U 

LftJa La Ajjiaj fjjjjj (jL*u ^ LggJ) jiaill Ajfi. bjggj 4jd..-..-.l 1 \ -. 1 y\ 
^JLiA (ji liA (j a > <-i -Ljaji .La AjfLig -£Ja* g- j jgj] 

( _ s — 1) Aj 4i ! (_pa_j_*iJt d»VL^ (JjLjjl 4 j.j.L 4 a. ^jL 

•L$-*-> <j^ UJ^ “- 1 ililgj lVti) (^JiUaJl -j jalll (jjs. ClyAaJL Lil ~■ ..t 

CjLS_^ a (jft (^ jua (JSLigj 

J -UiSjll _$i . *1 J it il l (_ja_j-oC. lLiVLw pa Vji LJ 

(_^l pa. i |JSJ»j lajjlmj (ji pJaji ■■« V Uji ^2} i** u<aia < ^^] | ^j| 

C 5 “^*J i—- l£ L v\ ^ 4-JjlVill <j*o 

.iiL^Ji (J ^Al V A — Jk rk 1 \ oA-A ^jLj ^>1 ..fc u"i Lj^Cr J *4—kjal^jalll ^ ^ i a j, 

{h? ■ .)* 1 <JW ^ l > lajj V L^jla c^pjtjLa CllilS J 

cLqLqj b Lo 4 IS > « o -cJ^ vljlj jlaj] l A ^lUfl 

4 4^^*(A>) 4 5a-(uAj^ll c^jliLall 

3 *3 *Cl ^ W >^J A-2kl jg Lol£ 

* nonanalytic element ^ <J_£I 5—Al«u 

/">c v£> c> ‘T n ...*T 2 ‘T 1 

cJ-o ^ 4 (jV AiiLgjj j J i-x a j jij jjg ^ uima (/\i) i-Si^ll .S*j I iLol 

*— J l^_>iLill <—iJiSJlj (_ji*^all <^jl, 1j . \«>'i po (_Hajj ~jJ> >V- Jjlajll 
J tj (Jga I 4 J 4jUuulL 4. B» > <-i Vt (JjlAjjt pg (_LaLlJj _jl J aJ_^ialt 

4 m n *» 1 1 <JjLI^_ojVL kiiliSjJ ^uvA jJ i_kj3^<u c-1 ’'aVI jjJ ^Jjjigll i - il «. 

A ?•> JjiA. ( 3 -1 f- 1^ 1 -(»a9 ' 1 J ’I'a'i.i 4 t ^i l -y OLfcAM ^gJc. Xa3«J (4i5 

ALU Ja-ii-a . 4 (j-ij . modus tollens argument * ^9jlW p-9j]l (^L-a 


g;i ."Modus lollendo tollens" SjUJ b 1 —^jV (—1 >a Modus tollens ' 

. fJ jl Jji'l 4<gLJl .Aajii J n . -i . ^ JjSS .^$,14 ^SjJI 

• jgLJl aJu* * >/;iP j »JjV> j ^'ull <J\_ ^ - 'S-' i ^jtjj 

JiliJI ^jb>k. :*-»Va i«a-. :^a.l} .J - c [J - . ( J c j) ] <>jy^j 
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(0J 4 j jU'Vl l 4J3 ‘ “J USj-o (ji lio > _ 'U'ij (4 -^iv i' 

;4jjlS (jjSj (O) * * h-> ^La 

^ La ( “'J^ O «—pjlji + ( T n ‘...T2 ‘Tl t>» (jJ^“) C ] 

.NOt-0 J * 4 ‘ih:O La 


(j-0 J •^->- (^i < ^ A < V £A,.UiJ V O-kLJl (ji ^g-S) fJ-A jJ J J i ‘ «J 

,4jjj£ij fj .19 4 jI 3 i_i&_^all (jl J_^^al "J"^ 4j_^3xiil ^» <n \ *ift 

ji (jij-all -1 ^ (_g! (La -D^ ^ jj-aj (^9 LiiU (liUH 

(jiLa l _ya Iji^aJ (_ 3 _j-*-l La ^ W iTLaVl (j Vtifli l 4jjj (^-3 (_>ujla 
(f ^ 4 S j\-Jl 4-lLa. (j_A 0 (jl Jj^li La ’I i»4 .1—a 4 K nm -(J-x. 4_Jl*fl 

ts-I) £j-^»jJ 1 LiJc. liLlj ^c-j_j (^-SJ) Ti ^ a <j) <-)j-aj V O*^-® 
^jL."«. „-i L-ojj 4 k ^a a (j) lJj • (“S?*®4A_s-^1 1 " '1 ‘ 4~i l 

ciiLia l$j£l t((_5ji.i OUjJaj ^o (jjlxulL ^Jj)Ti (JLj 4Jjl»i U^ 3 - 
^ j • >» _jj jj*j a '*^1 i4jil£ Tiu' ‘■~~' “j V 11 a t^iLilLj .(jVl 


o-» 


; ■ .-iV- (J£u (_3 -I*jj 11a j) 5JS_juJl -(J-=w (^g-3 Ji "Spl*® (J^- ^ 
.(a A^ajJJXaVl 4 K»iJ l ^ (jikl ^'A\ <—l£jiil ^ Ti 


jAl-hll (_>iaj-oill (llVLsk. (.ylfi. (jjL'u (Jjjlajll (j-o 4 _jL1o £ jj t^lUA 
- ^ Lil £Cj*< 9 JJ 4jS? i^Uia cajiA (j^a^oxil OVLx. La.lix9 . Ijj il l (^9 
4_jj^all _j ■ -~1 *■»I' (j 1 ‘.-1 (_^-3 LiHfij (j^ JL)jj (jl (jS-aJ (_^H ^~>1 )H -Lyi-Jl 
(j£. duJLsJl (j^a 1 iVaT'l Ijji _JJ& _AjLui La La 4 j_^Ioj (—»S__^al 

(_jia_ 5 ^aiJl lilii (jLa (La 4 K .j j (Jx. (j& duJtaJI (JLo 4X.V1 ji (JJL-all 

4--ij^ya-j ( _^U 1^/\ 1 )j ^ i nlj 4_wi£xLa ojj .fc^i l_jA ^ *> t 8- ' j-*- (iiU^£ (Jxjj 

4^JIj]LS _jA_j (AaJt^i i jijiuoll CjVLxI 4 unil lj e^lci 

iK.L 4-aiiLa ASj^Isj (JsaJ (C ‘4_i^Jxj 

< IjL* jie. j 1 -~*»f~- (JS1 4 -a 4 K .«^ 4 jLLoj ^a_) [3 (jl-9 t|j (4uflj ^u * n l 


.C MS^oll (j-a Tn... J ‘T 2 ‘Tl 
< .1 Bi (ji ^ j-^Si (_s-ijL-a 4 (A 2 )j (Ai)<j' A g u' 

t“i ^ _ i > ag. f _ L. Lyoij 4 (jjj.atJl ClVLl oJlLxall 4-jl ^ 1 1 nV 1 


t A v a a \ (sjull jb ^Llull l A—* JI i . £ ' ■-- 

).Tjv.rAr,\ir 
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J-iaj ^A) Jl li* ^3 (jjLLJI UJ^^ 1 Jaaj 

-p±A jJ J., jU . lJ Sj>l-j Aax > -A_5jjla .iLajl ^s- 3 ,j-a£j tjrS* j9-il 
(J a i.. ! .. a il m v i l (ji (J_y\ "a I ^ ii l a * (j—a j 1 L§- ' j *»~ll^jt LjaaJl Ajl_ j* -■•-» 
J-9 o j- jn . < il l A—ixjfcjJI a K . «J l <j—a j; _>-LaJl (jl j-IjjSI—j (_>s<LL_*-aJl 
_>J — 9^1 j (ji ^3 (_g-). ^ i« - i ll l _ji l ia~» 1 1 AaI^Ljio jS_^aj jjc I ij« < — 1 a 1 
M al j ^ 1 } t t 4 j>* >> ij L aISL niall aAJb a L>\ • .. 1 . 1 vJ 

using a (jJ-*-» Jaj' JJ Iaa« (j& -Uaiil Lslic. IjjiAa ( jo A ^aJL&a^ 


.(rational variant of the guilt-by- association doctrine 

Lac. J_yJai A_aJl*-a ■. .lU-iTi (A 2 ) J (Ai) JjL J<»U AjLalSlI A_aaJI jj) 

( ■[ ^ U (^-9 9a *jj V Ajl _yA A^c jLu La (jlj <JJj ^a .Lft A^oiil jji (jS^u 

^9A (_ s —It .(A 2 ) (Ai) * ■ <*»J La A_aj nv VI (_>2aj_aC (jL.ul o^LiiuIl 

L<» La j s, 1 m i Uo JI <j-A A_ji j>C JJ (jLj ,jj_«jla ,Jj~a l ^ (J_SVl ^g-lc JLaJl 
i l Anail l liLLj (j WTi jjl Ja_>-^L Sj_^Aall iAjLj jlajll - ' ja*i j) <-- t * i, \ U 
>;- > 9 ^ L _ji J 1 , «-iH j La A K »tm — Ja AaJcIaj 


A^lJ SjUiyi A_uuAjjil aJS-AaII p^a j-ai Aju .iajj Jl jLa 

A_Jt ImaI j3jZi ^Jia. <J4-j2 ,jl ^kjjo Aj AlaLSJI AaJU-oll ,ji ^c. j C U& 
'■9^1 J>Sj (j‘ J-aill ^3 AjjJaill jOjSjl SjjJbia Aj3L>») 

«—uA^Hll Ajjau ^ .a . mi j 1_a] A_ujl£x]l AjlaJi_mVl 2 .j.L. 2' . ^ s .'l l 

i-iSjA aIjj LaAi*j t^Llajl Uilaj .falsifying experiment 

. S ^g-9 » <n*i c (JS AJa jjAoJI IjlA (jli tajLui aJLx {_gl 

*1A Li j» a i^_jA-i <_LaaJj lAiLj^jlajJI aAA (_j_a Aj^jlaj Ajl i*>‘J< 

A K i «o j (jLi iLjji j La£_j iL^Aa ^ i L>C ^ K~i\ l >_1 Ualj v ^jhU-J 

.Lgjc <ir lAjU A ^ LiiiVdji (J -* ll AjujJaj ~ ->aj V La A^_^Jajl 2 >■ ..it l . SjLui 
j_jA>!all (jSf A i «"ilA. A a. A_LuuIL) A il^ ill j ^ \a 

^3jxm ■ >» Aa._jj Jl jj ^ J ‘9 jAj& 11 diVLa. (_j_a (J_ila2ll ^gJUjU ^LtJI 
tv - . 1 ILn j Mil l i. ^ . \ V~) (Ja (jl . j^Aa ll l (Ja (■ j *i g 1 ^ - o l x ll ^ala^all ^gic 
Ji-ij Ci? -j]I vljLj^JajJl (j—a A_j^J=ij (jx. <_J_aSfI (^Jc If*“ill dj .2alj2al 

(j-«J . ^ 'VU-uU (_>>y-5j jjAuall ^a (J^aLull <jjfc LS^>i 

(*Lai <i? JjiaJl (^Aa2]l jl i(L^aji ^»aA jJ A^ja.j jya AjjctjJ (^jJaj 

i_saS1I localize "jS_>a> jl i_LjS CjUj) jjJI Jja.ll! 
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A i**...VI L-a t**A n) Wi u'l * i l (_J_J t(_g N i «-i\ l _ji 

y-i Lgjl) JjfrL-ui 4_L3jll tj-A oi-Aj jjs J > >rt i jl_ui.V 

a t 2 i<* j i - J (J a jfi i « ■ --J .« <*< j-- iC-i—lliill <J—i-oill 
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C£&ulaII 

jUi ...aJsJJ [tSOJiJl] jjbwJl ^jjl j4 lit" 

CJjib jI ^aJUJI j^kJl Sj. —• 01 J] 

”. JJjJb iiia OljLXb ...Jar- y%j 

Wesley Salmon (1970, P.80) 

CjMS-JoaJI ^Jle. (JjSM (J-i^aslt ,_^_a Ul—lj.' 1 a' 

dlLjjlaillj CjMS^LaII aAA /y-J ^j-lc. tilliSj AjjLjjxaVI 

jLijSy 4_ljili*Jlj C5 -*UI ^..'..ttlll (ji i_i_iij £llill l Ua.11 ( j_a£ Iaj, £_aj ti g W 

■InLJLl (_j-» ,jLj £- jj Jj ttA CL)M£CLa]I alA (J^. jja LoLoj 

A K . aaI I Jj. -LLLj (jX. JjJ V ^Ixll j jJaj ^_3 4_ia4 L ^-A-\ 4 K .* Jl - £)a>- 
4K mi a " ^i_uil 4-ilc. (3-liai Cj ^5>^ «a 1 I (j-Q £-_jjll li* J t4j5jj ! UA , j/l 

La IjlLjj] - l» H 4i_u>>l3j jJjaII j_uS 1 a < _ j J] 4_1aLaj AS *1*1 “Ajjj w-u 
4 jijj-y-tll d)lj>_jl ja'. mjV l ollj IAja. ^■v ,a\j 4 jV Lcjj ([cIaUJI 4JULaj 
^iajX (J-i-osJl llA >■ '«.'■ gjj .ijj-2 (j-A J lliU. l Iaa') t~l Dti . j-lll - Lll 
ljj_J_lJJ_)AJlll 4_J A „»!j l_AA La aK .L LLa. ^ cljj jjSVl AjjkjJ' 

4j jSj jjlll l jAijc- j AjaijaiAVI _ < yc. Cj>I£jjLa 1 I AjujJal (jjSllI clxxJlj 

.Aj^jaill .nSI ^3 

/’il l AjuLaVI iIsLaSLaII (jl LI . j-in ^lajl jL ^.lc. ®_^a.ja 3_jLu lijali lit j 

JjLuM ( _yic- djjSj La AjLjjja] _^AC. (JjLuaa ^^Jc. I jjjS CL) jSj 13 tLdxll 
(JajajIK) lift (^jjjJjII iiila)l 4jjiaj CLiJa j*j Laljc (JIoaII (Jjjux .AjSjjjaa] 
(jli (4_ilagjJI J ^L| ujSIj 4 a j 'il l jjj-axll ^3 Ijllc. (Jlajl ( JS IaS) lail] 

(*«-l <ijy~c3 Jy i4A^*'j- 04*1 ) A:^£A. J; conceptual problems y wJi«j ^il (') 

*U^Uil ^Ifc w. v—^ j^ajtLj V J w w» jasJI jl r- j,J*jSLj 3^s '*■* 

^ jjSk-AJ ^i3l /^.ri Lot Uiaci (^oklLaTu *»1«*L»U 

(-L^jUl) <V J—aij' tli ^ Fu J rtl j L* jp lA jyfcj L* j>xi 
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“ i ^- K [j -^1 4 j jlVil l ■ * ’ «■ ji 4_l_)A jaJt 4.jjj:l t Cj\ h-t vLail 

^j . jj a.\U. iJii . b. a X.i jal > 5Jaa^Ull (jit ^j’vill lillaJI ( J*J 4 j...»’.jj jll <jsli 
'’’ saving the ja!^J ali ^Jg. iai i~>ll LaLo L^a£la (jlS a Jjj u (ji-j 
ujljlV .iLaj&VI i^a <jl£ flax* u! <J? .phenomena 

liJ^Lai lilii!) - 2 c£tSL»L>H tJ-a-S A«iaa >*<aSt 

jLaill jLa JjaILj .(ijjjyi jJz- lilXaV'j jjjajSI bKsliij equants u'j-^' 

A ^ j .A. ^ 1 - J b 1 j' ; i jilx 1 \ j^a£ * ^J4 ^-1 t ^i ) . 

jU«i M i**tr.l 111, m l s ai SAj^l a ..ill f L^ S'i * AS 

4_ijlLa Igau ia. JjJaii 4X4 (t~il ;'ij-ail AS_ja. <Ji*) 4jLjJi»yi Cj^^SaxaII 

J< *. wllj jaa. La (j) .(tjSjJi tilli AxLLaJI AipJl CjUjlailb 

A i*sUU 4_J_j]ajJl LgJ 44 (ji (jS«ai AjiuSll Jjia iilj£-iJl blL jA J 

^ILjJI <jx j»xi j £-^ji ejLkisljjat jUa) J-ab a_jjSjaj J>ii qr^' 

.1*4 .'Lipall jja~o*1\ iie ba4_)A4j \ jagb 4-4 jjL jLla) jA j - 

jIaLjS U.ije. f^Ldl ^Lfcu •• (jx bjjlaj (jjjoi <jJxi ‘u-fjSx jjjS (>a tjja 

o-* U-* c*-k U 2 ‘ALkJ u' >a -J u^b L-JJj£ 

(^Jjj ttiljl ^g-La j) (jJJJ4 ,JA J&\ J^k La J .“Ca^JI -ULjXA^fl 

^ajftl-icll (jiiJl£_ii (j-a ■ > j ^x l l jj-gi J-A (j Vini j _)iajj_Aj 
lU/'i l cLiJaill ba :Jla ^jjj^ul 4ji.i l i * il ■ ^.l^jlaV! < Aj^aLiJl tliU.nl nlV I j 
-1 ..'J-Vl j_J jji Jy.k.s\"i (j fLal t a . j^ J ?eLj_jjalt ( 1 W1 bjj^-i-a jjLS Ijl—alj 
jj_jS3 (ji < ^..»,.'»j (jpjjl e.lpaJl 4jUall jiwaa Laj ?Axj (jX (Jaxxj ^ Ig . ><» J 

(J- 1 ■ J ?(jjjjj 4_j jJtu] Uaj ^Jbtll hli _J 4~i .a/l j aj t 5-lc. (_J— abc. Aabja) 

4il AxlJJ £-a j. % . 41 (ji Jjjx AjjJaiJ (jiai eiS JJAJjl 

4 tilijii/ 1 4 K *ii ; < j l (J«v1 4 1^ (jji 44j]l ^alj jaaU ^nJal^all o4A (JS 

J ir. ■•*i N< .t.yil l Q~A ^ J jj 1*' HxJ SjLa _n43 jbiiit _>biji (_J—J toj\_ii 

.O^UsJl o4A O^J^i (f* (j*-“" (•i 6 - ‘ i *ibA (j^J ^J 
jl t(jJ_jjb 1 IC. ^ jj_lajJl fc\_ja.Vi (•» l c- tJUaij-ul 4_Sg_j]a ^j-lj Lj_>iil jJj 

Skinner's -be. ^jLJl oIajVIj ‘-iJjjal (,^-^1 lMaj!' bjljjki 


t> ia.2d U J t4jk jaiij U joJ i"Uula ji t">ljtll iUall" U (•) 

4 ■>. j.*j .X_^*Uali Aali. ^4(U U. U-Ja. I j g —1J ul ^ (ji \J^J 4ja ^j^aj trf 

(tu. 
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jj£3 4 —iij AijUl jLi ^'>£31 jt ‘behaviorism 

2 .-.M< ‘«nJ A_jL_yf«yi iji-all LiVl—a. jl j_£j -lli-lal ta-ic’j 

- . »at j j . ys u tr- La 4 . jLj jaj jLij j-a <_Ji J diSi U La 1 ill t a ‘Aljic^all 

4_rL)jJJa^l Lj^bLLall Qa. l _ 5 -le. 4_jjkjll a jiL AjjII L$1 Aj&le. V j 

.£-jaaajalb Alkali tAHJ i4T^ c ' (J®* 1 

^ixll 5 jLui^ 3j j jxj jail “UkaJj ji jji Jaaall La jaI ^1 

.LaLaJ 1$1 aLxj j£aj V a jja-aj j AjIxU 2" u ‘ 3 ' J J^ 2 ig'LaJA.Vl a Laic, j 

jN J. ja ."il i jL'.U l^jS allVLa £a A^Jktja <S\)1a LaJuC. j£l 

aJA flail j< »..--i ji Aijltall AjlalauVI <jAc. jl£ aAjLjjja) JJC. illlgjL ja 
ji 4 AiljaJlj 4 jlaJill Jl j4j£ JSuaJ I fl J .m m jlj (Ajalxll JJ&) i_jIjLjC.V1 

j am - l l l_>a3 jSj pre-scientific temperament (Jj® La jrl jall“ J) 

‘la^lc- 2 jjc jxli t—jLr. (Jxa. Laijc. l lja ,1 ( jj£ (jalajj Jda) 

Axjjlall jc- La fl*jl ^Xtal l ja V^Jj / ^ J 0, 

^aj 4°. .. ^all jU <‘* , 'V' •*■11 aJA <Jla ja Acalxll Ajj^Lail Aj£ jail 

L_ Jjj 5Jj| IajUjC-L lA jljLS (jl »iit~iii-L) ^- la'i> V' a.Laic-j (i—LaSfl 
jjill j *—. 1 ill ja Ala jli ^11^1 A >jii*)J .^^Slxi (jajlaJ La£ flxll Ajj^tiC.V 
Ajjjj^ojJI aljtSuiall jjil Vl-a-a f $ •>l la l 1 jAxj 3 fl*ll A tjiL i IjaajJ 
-J .a LuJ jjijjjaull flxll ALa^lij / Ujalxll uliljjlVill ^j^lSxll fJJSjll ^ 
AjjjjajlU ISaaaj JaSfl g^iall aLalc. (mS 2>.J <Jj (^LuuaJjJ 
Ajjfcu Jjj-laSJ j' 1 jLij ( i^t ja> (jjjl j&j Jjj^iljSj jijjlSV ^}9 j-aa) 
A L' ■ ■■«< |jiii,i J 3 j . AajjjSkJ L)l jLl&l Ljjuaa^ AaSvavJ ji »• l >j ^laJl j^3 
aa -j •■■a'l 1 jAxj ^ylUlbj (^lxll Ajjjiaajll >— .cal l Jjj ^Ic- jliiVl 

J 3 j 4j\jj ft >1 r | ji -L \\ jBjtoJI jLaall ja jjSll jj*aul aAuU IjjAlSl 
Laj^Le JJC. Cjl j j Ixj n Ajj4j2«j 11 CjLjlajll eliA (Jia Cxb JC. 

^jU’i (JS*aJ I 4 J 3 LjjLaJ j^jll AjcjjUII a_aSljail eiA £■ j*i L-a j > <->- > 

I s*, ja .“i*j l^.l l >»*> J _A 4 Sj jJia} AlfLwaa (_ylc. A 1 ailllall CjLj hll l t—ll 

^^jll ClLiSliallj ,Aalt ^Ijll Jaa.ilj Laa ^Si ^alxll ^ Ic.jjai j!i£i ^^jil 

jjjj 4 ( 1 1 • •-! © £ « J^jajaallaJj (J'ljSjjjJjS3 jjJjjall j jjSlt ll ju LjjL 
Aa.jall CjLjj-oj ^Ic. jJJj 4(1 VO. _ 1VV.) Ljj1£jJj jJj;U g-Lui 

I/Moj ju^aAUallj jujill aLalxlt jJJJ 4 (lAO._^A^ ajjallj 
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(jlS i 1- na. $A.a$,.a Axolc vlAcljji <li»i lg».y>> t^AA« j*.■ 

‘ JJ'"*’' 1 " >( ^ugLuii (JSjjJ ^jLala A . ,41 *W)il vlAj^liili ^^JJja^l 

(ja l-ia. (JJill ujali Ajajj\2ll Cjl^jLayall ciiljl Ajjl— iajll A_ia.lj]l (ja A_a$Iall 
tiLn.aJJ un LuA.la (j_j£j jl£j tilljj ;A ag all <2lVLaJI lilt (^ic cj-aall 
-lia.j]l ^, .i .tiiall ^Sall jA (jjful ^C2llj 3 ju Loj 3 ■ <»>jll sijujjlll 

a3A Jlilill ^jj_ja2ll Ajjjl Ifijlaj .lliC-vU 

V (J'' ■ -•-» (jc <jj yllVl-y.aj tc-li_ja. KilaK Jjrva l^ji ^yifc dili^LaJI 

Lg*yaa2 (_j1 (j&aj 

jiaj ^ylll cillj — ui^uaII (Ja. A .a jjlaj (31*22 lcL2l a^jlaj lil l iA 

£• jj]| till} > if*- jku (*jJaJ ^3 I '«■ «aj — Aj_jj*yaj >2£LSyyla 3_y=yj 

LfrajCjj CAjjlaj (jc (jj*ali<a3l (jc (jl (j£yu gjill ^iSxll (Jclijll (ja 

JjLjlj ijla t(Jaljxll 33x2a l_)ai 3*J KjKill >ni1 J tAillSla KaLlLixa) 
^>15*11 jLaJl 1212 j 3a. Ij Jalc I-.1M.-VJ yllLj^lVill (jjj jal£jll j\ A_aja]' 

.lS J=lV * iIAjjSmmJI (jjja (jJc _)Sjjj (_^ill 

4*jJa 

Olauj-yuVt (jJjb (j-C AjJ jyMTli l t*' V K .**11 iJLjjxlj LiaS i3_all l3A t _ s _l) 

(^ » jn (L> A_)jJaj ~j y°"' LAjj 3 ^ilj (ji (JjSj .AjSUjca) _^JC l$ji Lyi jj 
aISxmSuII (ji u 1c- XjSIjILj ij-jjj .i-woj vJljSj (^_a L* a_33j (ji l, jilc 

Aj_jj-i-aj]l Cj^\ £LmmJ 13 ,(_5_^a.i ji La Aj_)laj Ig ■ aK mi a Ajjj..-i~ill 

tl^_Mca JJU (^2lt dlljjlajlt (jc (Jaluui 3_ja .j IjJ (_yulj CjLjjhlll (j^i'll 
,Ajijjjj»yi ."'N< ■‘r./.'l LiluaJ A_j j_u2j (_^ill£ 33a-a (JvUluil (jja. Igl (__yal (Jj 

CjLjLS (jc (_jJjVl A_a._jlll (j» CjVjLyu (^A AjSjjc*^I <2j^£JL«1I Cjj\£ lj\i 

4_a.^p (j* i2jV jLuiJ l*i d j jj »—.*'N< ,^U (jl_j tjyu J y ^_3 A .1 ..-K.il 
La jISjjI ^2 ^OLjjlaj ^ V-i^ Ajjj >^111 OLcSjlU 2uaJI (juj-i-llll (jc (_gJci 
t- fljli ji (jj3J (jjLi ^3 Ua I^JI jll -C3 JjVl Acj^ll i2jVjL- 2 (jc i.-ca2l 
j -Wjj..-.U Ajaj_j^i»yi .*1*^^ .*./.!! jjjj K...j2 .* o <j« (J—ol jK 
‘heuristic *—AjiSll ( _ s _lc a3cLy.ua ji A-g.-ajy». '' j .-Vj .-*1 la iAj jj .^iMI 

.ji" (jc c ajKlI I3A (jUail j.olU 3j3aJI ^jJc jS_jLui 
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jjjSj j_la]l j3-aJj t(T) (La 4-J j; .i 4 jumuIIj a '}JJ ■^• > *'" j- g Ivi 

Ijjjjlj] 1 

L^jVjSa j_$£j 1 A.Vife jl (4jl~tl.ll' till .JtSl ill' w -j (T) (ja^jxj La 3ic. - 1 
4 jjj ..-nil .-'^K .**11 ^_A e3A !4_a_jJalj jac_j 4 aj.ia (J.jLtlll 4j .i.tV' 

> 4jli,Ul 

■l.'awj jxa. ^3 «(T') jal I3 ja jl j 4j_>^aj £A (T) jajlxJJ La-lic. - T 
4-jjj; .a-Till (1 j^£_l1a 11 J^j-A <sjA i(^_£Uift (JS_uU l3ja 4_i.ni.ajA Lgjl (T) _jl__aji 

.4jajlaJI 

_Mj. >-a^ Njit' . ilKij 4 jj jwilll jjjK .*.11 jj3A je JSj 

AJitlill Ajjj-aoll Cj^LLUI 

ts^ 6, ' j' J^j jjSVIj iJj ‘Sj5 JjSVl (4jlal3ll 4jjj^3j11 4J£Laa]I Joaj 
.Lilli 4_wa3\juA ^JLULj (IjtlitA 4»>.-1 a jjc. 4j_j]ajll ji i_iLmSl £a (j>Uayi 

JAC. (wllj-. jnLj^jl' £CJjlj ,_5-3 l& JJaa .* All jA JoaIII 13A jjfL 33 J 

jaV' U" £• j j9 (J£ ,^-3 48 ..',1 a _j_s& CjLj^Jaj 1 ol *•"'<I £Ij L# I^jjS 4_ji 

,LjaI£aaa]I a3A Jaa SjjJai. (JIa Ajc >LJ3 <—Lsj ji t_ial^II jA j /‘hjjjSj 

(JV^J A tVl 3r.l_j2 jx. ^,,.1 -laII jl l»~i .. i l (jJc L." ll I jlV'U 0 3A j3jjA j£j ^ La j 
4-Ha. "1 j jijAJ" (ji ( -»g 1 ^Aj ji r" j-Lal l LaLJ ( ->3 8*1 ^Jill) oU‘^11 

4jjj ..Vi 4 J£_aa1 Ia jj ■ <*Ti (jSaaII s3jajll 4jl >~i..'Vl jt3 (La 3a. J) jaSUill 

Lu-^ cs-i) ‘offending theory A -r^*-*^' J o^J ^ t> 

.<*> jaSLull 4jljl 

((JjLjUll ^3 4j ijxaas jJlSl Lgj j£> (jJl 43 LJ 9 VL (tc. jj_iS ~ j j ■ A.l'j 

,j-a i .an j^jll tillj ()3j3ajj i4jlal3ll 4 jj_cj_oj1! Ov1£jaa 1I jya 4jj'ull 4jill 

((j^n^l nil (_fl^LaJj - 4-j_jh\ll <JiJ3 4j^jj'lJ' ^_3 £• _j3_yll jl ( ^ -AjALLcll (_^9 ^ax1I 

(J (jA_j ^llL 43Lu (jA JlSi 4a.^j3Hj (jLuj IjLa ^jaI&aII (jJa^AC. 3aj 

elm aL 4_j^jlij 4_ji ^3 IajIuLui) (jiLaj V (jA La 4_a_j3 3a .jj ji 

jl ' jjJLi 33j JijJki 4Jkl3jll (^ lr. 4 _ajIHI 4jajja£VI (“'Ij^jI**'!! <_jlc.i 

1 J 3 VI CjLj^jlajll jV (4a jh'i'l 4 j.il>j) 43LaiI 3au (j3» jaxII jA sjjXAa 4a._j3 
CjVLaa jA o3 j3> tllVlaA ( _ s _lc. 4ij; Ig.Laln’i Lllc- j^AJ Liij^xj ^3 433 
(■ j ll' ; { njl. ..'Jl (XA j£3 ,4 a' j .aj lA3j3aj 1'j ^_j]l CjL jiill jw jjSI LasaII 
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AjjjIaII ^_3 £ j3jll jl j j ( ->iVn<all (jjajaill (j) Jjill i_iljj-oll ja 4j]i 
tLgJI jJaiJI (jJulj (Jj tLille. 4jjliull oAA (jJI j-lajJI (J »•> j la 4jjlij ll^lA 

. jxS la. ^yl) 4-a£la JJ& Igji ^gic. 

( Jj_i ... ^gJfc _a1jj_i_oj]I ClSlLlall aAA (Jia ja a£u>\j jikjj ^Ul £CJjL (j) 

jx. Faraday’s early model csb'jli jrljaj t JlUl 

^g_a 4jjj_kav) A&jaa 4_ui&j jJb) .1 a 1 (jft JJjLjll ^»j-gAa aIxALuV »< *» c^lJi 

Robert jj* *—LHjj LaSi t h~J l * j-ulj .(^aaVi 4_lu jj jjjll 

(jXa CjII aju (jx. JL*ii j jaj i-illaj A3 4 jIa ^IaI jli jrAj-aj (jla t^Hare 
' 'A£a La J**' 1 f, j.j.Lall j-a VAJ £*Asj Aji (_^Lljls 4l*3 La J£j . jx-o3 

jL*ii Lai ■ aa. - (jLljLi ^Aj-aj jl i j . -.1 j_& La (Jj .A jlaail 4 .j j >l*)W (j-a 4-1 

A. jaLala (A\ jll ^g-9 jSj fjj ("AjalaJa" Cl l a. j .> « . > AjajJ fla A3 -JJA Ll jjjj 


4>A_A 


(jx. Ajlji (^3 jjSCll Ajju (^Lljli (Jjaa. AJill (j-a £j-ill lAA .(jiLLyi (gift 
jja LAJx. (jLa-all 4_)jiaj j-j j-J (_g-l) (JaI Laa ej-illj oALoII 
^ jjlll ^L jj9 (ja .J^l VLla Aa.1 jl $4j j j » <*»lll Cj!HSL*Lall 
(Mach Stallo jHaP (JL) Aj SjaJl A-UjjaJI 4jjkali Alii ft j La Ijj2£ 
(jJe. . jjaJI (^g-3 L$X. j3j 1_1J ..1) AjjXaaii Lijlaj (j£j j»-l 4 jS j»JI 4jjlajli J 
{^Tji 4_ijall ClLjj£alt Aj_a jj ^jLailll ujljlill 4jjja CljluS Ail 4<Jlja]l (Jjfui 
Lijjall CjLa (jx. Ajjxll ^ ^ Vi LiiV (Aliill Ja^V LaS i(jSJ ,(C)UjjaJl 
ji jLe. ‘SUj ...U J^all jaII (jx. L jju La-a jjSLj oAalaJl ^Luia.Sfl ^ 

/ V ^LaLaj JjA]l le- j5j A*j (^jaJI j i'rnBH (j|i (fluids ((Jjl_j^i 
(jl ((g-^a (jjS (ja jail Ala William Whewell fMj -^V LaSj 

j-il> 1 w*J Lsj3aII Clla>l >>ijVI (J^Li, (j-a a jjL'ill (^ajAliall £j^Jaj]\ A_jl jj 
(J lr_ (Jjjj (J \Ll ail j ^Aiil AjxaI 4—ylLuSfl jjSi (ja LjLul A*J igltall 

. ^. i Ql (j^a IaAx. (jl 1 ° TtxAajij "^jAllall (Jjlaj" ^jjjI AjLulII eAfc 

‘-it jjL'.U tjJJj jLaj (jJJ 1LU j jju Ah j a^lejll 0 jLua jsc. A3A jSSl 

Cll j>j!I (j-a AjAaJI (jl / A )^AiALiall CaVLa. Ojjj-ii UP^' 

(j-ai il « Ic. jj Wij id ■ ^ AU 4ji .gill 5_jjlaj jj-gJa (JAaJ 4 a^ ^ l l 4 jaUH 


(Aa^jIaII)J JajA j Jjjj Jjjaj Jojj JjjA j ; Jl£^i o^aj jjM ^ ( ) 
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A.jiall Clla.Ua ■ —all 30j_*E. 32244 ^^Jc. 3 2 a. ^Jl C 1244 G-I 23 j .1 -.-U 

. jIjaLujIj 1$ —-ulal t _ y lc- (JaxJIj IgU^a 34*0 Cjj jaill 

A jlor. J^3 t-*\ ■« jLj (jLa^-a 4 jU bJl L-' ^C ,t^) l y_a ^jjc. 34II (jji* (ji £43 
Cl j«J LJm La-mla 1 j-. J3I4 I 33! ^ 1, xil 1 4^4ll£ ,ji j \r- t4 jjU.\U ^j.^a'i 

4433—04]! CljtSJLa]' 34 (_$3aSn pi 

AiajlaJI Ajjj-aoll C 6 l 5 LuiM]| 

L>2— ic. j i(J) il_4 4 (J—jlSj A j a. jlaJI 4j jj . -—"'U i-'N^ 1 Cv. 

M (T) jL-aji 2i!i*j 34a. ^ 3a.! i .144 3I (_5 j-i .1 A-Jjiaj £4 (T) (_K>j'jtJJ 

< -ij >. 171 ^jJl jA tension "jSjjM" Ica 23x3 (j) J£Cj 124a. 012134 

tension "3J32II" 3-4 ciS <£24 A- uxj (32H La ,j£] .aJ 33-04 aJS-—* ^ 

A_ji (j-4 ^c. jJl ^Jc. "3434H" 1-443*4] (JS_ii Jaa a j i (jl ^"Conflict "(jAajLxIilHj 

LaAlsl , 133 ! Jj] I ^.Is. ji (^ a In, 14.11 (jLuiiVI (» 2 c. jA (jjllayi (^Je. l&jj-i yS^j\ 

(JI44 Lull (jjSj I Ji Vif- 1AJ3JA4 (33a! Aj^laj £4 ljal-»'4 4 .>i 51 i~i s. Aj^Jaj 33^4 

.A433-04 aISL—o] ^yX 

aJU. ^ v aj -(3444 L44S I43—il L4S - A..a.i.1a]l 3U3JI ^3 bllttil ^Jc- jjlaj (jl 
OJtS) life Aj^la-all JJC- A4LJ444VI A K.lnil Cljl£ 244 a. 122 .oil l 2 A o 2 oLa 
A^^aJl -04 Jjlia. (^3 1 j 1 ^ij-i.\ l j»4 ^Al—a CiI 3 CijtS— 14] a 1 .*1 a ^l^ll ^3 
(^3 U 4 jSljSllj tj-aillj t 3 — 0, .til l] a 3 *Lla 3 l £- 31 34] I Clin .a (Jjlijaj iA_uSjSJI 
1 .1 A ' »1 (j) . 1 .3l-i. ( -Jujj (jlS AluLuil A4SJJ444I AiSu 44 1I11IS lilli _Aalla-a Cjl 5 jl 
Ajjl 4.i all Cll jill ;diL)jlaj (j4 1 p 2 j - AjjjJsII 3340x1! ^3 Ajj£j£JI l'iIj jL'iI I 
ciljLsi (jJ) jf j-4j j jin .» <i jlj EudoXUS (J 4 J jjV A—usjlaJLall A_jJS34II 

dflDlilj ‘eccentrics _>£ j«*ll 334 aiuxJl jl aj^j^lojUl 3 ia-jSjaII JJ3A4II 
Ci^SLL. JaJ OVjb^all 34 aI m i L- . i 2^4134 -(34344H3J 24c. equants 

3 I 3 A_ 4 j 2 all A j^lall .-'Ij jL'il l 343 ]^ 33 a 44 (j£l t^.iail ■*H»ll -l«« 4 . ^1 2 
1 ^—>43X4 I33_al dljt£_U4 (j-a 2 - 434 H 1*332-4 242-1 3 O'— 43 ) 34 ]I ^1 11 (j—4 
AJ 3 S 34 H 013^11 4 _ 43 la 4 Cilia.I 4 I 2 SA J 33 —nl 30 VI 30 n. 1 l !3 4 (^ 343444 ) 

CjLS 3a! 3-32 3J ..il ^4234 (^_a 3J-1 ^13'ij EudOXUS u* 1 3-21S32V A 111 il >1 oil 

A 4 4- 21 34II Cjjl— all! CiVL- a.j retrogradations (Aj-uiSxll^Aixaljill — 4 -SI 3SJI 
(iLJij i-il3_4c.VI ^-43 .CjI jlnx xli 1 ^ . ^ > 13x4 (^-jlt seasonal inequalities 
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4^a» j-aj .4-5 A JJ& **'*^^ *«* LajLj&L £ j-kjajJ jAtjlait 
-5r- -•'■ • -■'J ^_jjl S-LLJ1 tliilSJLaJl ( th«.a < J) ..^'-tl (^i ^aj Lojd (j-ij-ajilaj ^Uaj 
4j jj w-aj Cj^S .<< .iJ jj jl£ >-*55M (jill j«jll j£l t^AsSfl tiilaJl 

>.liLSjaJI ji (J jjjj j-al jjSV Us j jjjilill (JxC- i jjialAsi -i$X -Jiaj .4_ai_Ja 

j^jVl (Jj-i. 4_ldl£ Sjjb ^-3 tiij^JJ i_lSjS (J£ (j) t(_$i) "4_Lal£" AjjIaj -J I 
^1 (jjajjjill £»ljji flai 4<Ja IjjjS ^C. jll -ill— ^j-jaj —j .^4 jAj 4C.ji^jj 
^ £Sj 4jU -cHjaj'K 1 (3^5 4jSjjji*yi (JiUjasll iJS ^c. jjj . j uSUl C iLxSj 

ja. jx tljL-iljjSl £-Jaj jAA prohibitions L-slj jh^H tiffi £* £'>-a 

4X j\j LI g*i (Jj^. .i'j -.Ti t_j£|j£]l (jia*J ji 4xjaj9 iJiLa) 4 j jLa—Jl 1 

4jL*j L-aj 4 -jjIj 4<*- j ■ ■• i ' *i tiljjkjj V L -' j£J) * J 1 L jij t cA x^aflll ^^S 

J jM jj.jti l*i' ■ jiV.' l x a L^jLj-o ' . Ua' Vi Cjl—iJal^sVi o-i-A til.<irf>51,11 1*1 j% 

LjjJIc. 4-ljjla tlljl£ ^Ij tL$jSj^j 4jjLa-* J l ^Loi^VI 4,« j . jla jx 4-ijjSll j 
ajjji-Vlj i_y j-alilaJ CjUlvLikl jjj (JJSJill 4 >aia «ll JjjjaJI ^C. jj j .iill-lji 


iiLlall »!<*- j j L"'\ j) j v ^in 4 ^, ..1 -v'' 4jjj J- ajll * " ^ "• ^'1 phn a C.ilLi .isa 
.(lillj -i*_> LJ (Jj) jLx £jLJI jjiill 4jlfrj ^ (^^Jab^ll 
L-oji JS_iiu j jxi tlAJlAx lilliA t JjImuVI psc. 4S>lx (jll 4iL-byij i jSJ 
^jLiill t_LSjaJl l^-A _^Jajj ■' a.' 1 : -J r ~ (^J—i5i (JllLjjlajll 4 jj j ml - L a 

4_p.ljll (j_« L-n^ialJJ ^ij iLj-o (ji ^y-3 (jJJJ^J-laj ( 3j. s . - <a J (j-S-oJ V \.a. \ . i C- 
4_jljLu« J5i (JjLa. ^J) LaAl^xJ J_^j 3 (_J-i jJ Lfci-jx i4jilala3l 

«. .,a‘i' h J fJc. -lil_j jlkj /j_-» i J-JjS (jli iJLlal) (JjJ—-j (^j-lc- .^jJjSfl-J 4_i jU-a 

**’’.•5* j„»*f- ^jLmII (jjill (j-a o_^LL o 5) 4 . j^a Jl (^3 jljj^xsll) c-LjacV' 

J L , .1 j' ^.;' ,,,;i (JSjIoJ V*~0 %1 4_pLall iJllLjLuJI (jL ^j^JjLSjj) (_p»l Jjsl ^jlc. 

J)j.T-ja.jj .fluid flow 4l\j mil ajLoll J ‘® JJlSj i^JSLwaj |4 jSjjI£jj» -la ljU e. 

tiLJj ji 4-jSjjlSjjall la^kjljj_ut&]l JiLij j_-a j_uS jl_uii t jJj_JJ c-l—J jjS Jj-jS 
j ji"- i*ii. j t jj jjj cLj jjS ^ ■» ^ Q L*‘ a' I Ljisl jj ^C-JJ i4j£jjl^jjall l-JAIAaII 

Lajjj :Jjj 51I iiA j-a J) 4 T T" J3 j . jj jjj aL jjil UaL SJjjLa 

ji jJJJ til-13 £-a t-il--aJ jAljla Jj^j ' jLjJC-Vl jJ*-j jJjJJ c-LJJ3 Aa-lj 

jjC. 4 aJil jll sjUll j_« j_j£i j_A \_a '<*- 4_ulj jjali >"'l jLmJI Af j) 

Cjl-Jjlajli 4-43 ( -.l ..il (^Ul ali (j—ijj .L-ijlS j^j till a j . - - >1 1 tljLaiL-—aJ 

A—J^Lall i-'l S^_A J-laj ^^jjl—Sji jjjL-Jj) Ua-jl j\ — all " 4 jVm'I'L'j’ . H " 
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Jl (jJc. Vn .im Ljii V} jaial] JAa-all La jlaacla 

_>£jj V jJ>ji plajal u! ^ *U % tja) ilHJjj claj^ t* i£*J . Jt?S 
^jJJ Jjiucil (j«a jS] . a ) 4a^ai\^j<a Asa ^all 4aALJl .fa ill fjHajLi 

^^-aJl (jiLSJI j»Llaj Jaa I.'. tt» a l clJrij (jl -<jj_^aj clajaij ( ijl »/lll - jaa£ A^. 

jj& Jlaadl (juaia Jjlaicfe (jc Ja49 Aj v ~. ^ (_jAcj Ja*4 (j (j^aa 

JajjJl (Ja^la (jx. Aajj^aj 31^ *10 Aaija e_^£a AJ j^jlall (jLa-aJlj 

,>ala]l (J_iljl j Jc- (jjjJI {J*^—n.a a Cjt_j_^)sa3l (jo_j (J_j a» ..Nil 

^$3 iSj i<L£_pJI 4_J_^Jaill f^A ajlj^JI (jx. oAjUJl 4j_^laj]l Jul£ (^wt 

(jjill JjUik J11 a £aj ‘LajLall cl j^bU 4aujja ejlal tgji (jlc ajl_jaJI 

(j-o l^aaS (ji (_J^J <LC.jalc laVI y l _ s -3 Cjljjiajll (ja AAC. JjiAj j Jc. (jalall 
aIjj-JI^^aI jaJl (j—a j ji ' -.'j A_y_a.j C,U,.ale.I 4_utuala]l Jtl j'aiiil 

^Lkasabll (j-S-aj J i j vi ' > •> rarefied 4-ai^allj ta-JUl 4_jj_^ail JjIa ^4JIj mil 

(JlAc (JriJ-iM tAaal£ clajg£]l (ji jaj .Lgac ^uaiioJI ji Ig iplol 4_pLall 
i oM U .jj <4j . jl-l \i A\ j> . Q-.l 4 vvll jjjljaJl oAga -jl ■■•*11 A-fl2 44_i 

^_j (jl La_j .4_aiAl->.llj (Ja t4 --uS/l ^Jc.j • , ~ v " JlljAbflj t^a-j^ULil jLgaJI 
y^all J.ilg.jl ..1" (_ja*j . ol ■*•*<! cJj ^-o_j t^_*_.lj (jUaj ^^ic. ualj_pjull oAA Jjj 3 
4j£^aJI -JI iajJaju tclaj^Jlj c jjJall j a jl vaJI (jaj IgaJa^^La (j^aj 

jJLljji Jja3 ^ jtLuU jJ I c*«ji tjLUl (Jaa-ia (J _lc. .jS j-a »^ I ojl_^kJ] 

4 J 'l jjLj jLsaC.j/l (jl_S A33 tojl^aJl 4_jS^jaJl 4_j^lVlll ^LSj] cl—J^)g-^JI 

Aju (JI % a ^ ■ '-*■*- Aaljax (JS_kij 4jjjLa jjc ‘" 1 ^; ■ >»i a jl_^aJl 4_i£^aJI 
47.11-jUa.U <Xdu;LuiVl 4 -hjjLJI (j-fr ^-Laall (j_c 4 jllr. 4_a.jLSflV j-ii 

,4jS_> aJI <J_ i >laj]l (jJajl*jj ^^oll j (4jj\a jjiil 

LaAaC. j jAj d)vl£ajca 4_i& aJjjj (ji (j^aj axilla Ja^aj tillaA 

(^j (JjiiJ LgjSlj l(^_>ii 0^ Wi 

aAA (Jaa a^ ^ j]| |_c (i ^ij ^£ij 4aaljia ‘ i <• •'■»■» iil]j (Jaiaa 

ip i»ll 4a9_^a!l ^Jall] 4aLa\£j]l 4aaJI (j& jlaala Jl i.V^ai (ji ^Jiajj < Jjjfl-aJl 
-4 £jU« 4_il (jj j - Aau V (jJJJjJai (jia ji (jji .ai jjaa (Jiljall 4_>Ll3 (jV 
LgaVla^-aJ 4 cl'4. ^11 4 jclall 4_3jxc]l (jl .^-3^1-a 4 l» >>i 4_>ijlc. 

lajj *4 _•**■'* j 4 -a-v. J_S ^—3 J >t _Caaa]l I r .rnT _i jfc LaLaa ala”-. *. ■ **•. jl aJAAxcll 
Jil»3jail 4-laJ f jiail ■ al"-4. * jjaj 4 J 4 I I 43 jlxll ^4aSjl_^A J 4^^lLa (JLkJl 
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UjSj nJLiall (JjXui (j-lc. .Cj-Jjlijll ( t£^aj \i\ A 'ie- eLalxll 
1 -jljS jail j-t o jLSiSf Aj ./l'u ^jLj jjill ^jLuljSJI ji ^-'-.j 'aj 

j-E. 4-liia. .lie. 4jjLuuSJI ji ^Jujj jJlc- j 

uiuaJ ** 1 jl^ ^ji! -LuU-jSII j ^uajS aU a_jijj^xJI OUiSjjII 

L$j 1} j- hij tfoitj.SH 4j_)laj foALLa j-a ^ jjjj fJ l £ iSi tflil jSlI ISjjlSxa 
4^sl jlrt klulS ^’iil 4 jI jjH O^iaj hJjlaIIjj .tljJjlj jjila-all oLalarJI fJam-» 
(J^w» Lkjaji Jju t<oLiao]l l^jUli jo» jLaluul tlaa^i l g jSl e loajSH 
j-* £ (j-fr <iloi-» viLaaSjj L^J A.flVi%«aU jjj^utll jLi t^olalLjj .til ■* 

11 .<UaC.Jj ji j±\ £ jj jo -^4) (j^ < j > .»»,*» 4ij*-all ^_)j3 

<Lk<a Col j j>£j (ji a . 1 •> j 4 _j 1L$ jj3 4_Jj]aj 5 ji ji Lx5jLa jLS i jtLa a j_iifc 

,(4*o (jiljjj <ji J J? - ® (jjJj i(^SkJkn*ll altjA jUlo Aojlaol 
a 1S_JL» L-ajb Jlm V jiyj-laj (jJ_J {ja-r> <11 (jjjljjll ji ‘^jJaljll j_o 

micro- <^3=^1 cl- n-»fi Vl 3_j jlai j^ t-i-J ■*■,»"«.» Xi .$ojjooaj 
(jSl t4jjl _)aJI l^AaLujlt flc. £_a a . t » «*ai AASljIo CLiilS Ijl £-Awojj economics 
4_S!5Uil L ii l ^ji <A-a-ojJ - jjjjjJij (jxj jiljjll jli al)j/L-=JI (j-o j_uS 

(jJij.jiaili t_!j-jil t-Uojj j Liult (JjLoJ 4_ji jjJc. LaLaj <oll j U'ti 

.<—a^laJI 

* . »‘f xaV i Aj3_)»^u 1 vliUjLull lj alkali ji jj jl <ujI jlll t ijlc. Ciiija Ij&k j 

:(jaSi ji) jJJJjlii (Ji* o' c£*i 

4 _jjlij ^jll*^ a ^* 2 Entailment r>jjJ 


"Lu^ic." '>ij" ‘T«u^ ur^i Reinforcement j-}j*^ ^J^c- -T 

. (,) Ti (i> 

•Ti (>» ^jlljj V «T‘ Compatibility t3 ®'y 

ji »T‘ aji — Implausibiiity (j j^eull 4»jLla5UI 5Jjl& -t 

^.Lajlb Jjl jj V T 1 ((ja t«a ja.) 

(a_jL« jliwj iT‘ aj^ a,?^ - Inconsistency o-astii -° 

. T 1 (a> «^>) 

_>JJJ U jliic.1 jiaj (>) J<al£ ? jjl U jyu aSSc. Aj jli alkali ajlua. j^t 
(jJc. A jSIjI I tilL j»j ^ill l-JjjUMI a •, ■ iU < 51<.*.^ 

70 



Lgj£J u)lL!u (ji (o) t _ s J1 (^)j>4 i—ial_^Jl ,ji 4ji 

il^JxLaj fju i. J |l a j.lll ei& i^^a-all (j* 1 . 1 a. 4 ilja.a £ jlu 

^yla. (Y ) qa (JniL.nllj iJjl jjj i_ujjj 


A j j Cj^ l Sduui]| jjln/ia 

1 jji XdC- l j r c- ^ .>»ji .4 j-v jl-s.ll 4 Jj j . Ail! i*'M< .Y^ll OulaU Lujic. 

5 jjlVill Ajjj »<TI) .1_1jJ (ji (j_S^U ■*<!>' a'r-Vi ji OL_J 

Cllji (jVl 11a ( ^n . l . a . xjJa.i .ill ,4 aa1*JI 

Cj^ 5> go iijj jji (jS<aJ j^jJI_$ ClL^ladll jyj «UajijJI tlilljUJI g-l^yii Vjl 

(j* (Jl j_ujlj &■ j ■ >.jaII j-a jjkVt l. 1 ’ll >11 ClS j] 1 (jla. till 

(jjC. w’i ja 4 ja!c. 4jjJajj Inl.uj>U cJAjj.ji (jfLaj j^lll xLAjjlaill £-1 _jji 

(Jlj^-uJI 1.1 ft 4_jlaJ ^JaS uU ^-1 IjJj S4jjj_i^aJ <*K ■*•.» 1 a$Juj 4_>jl_>all oAJk 
4_Jjlfr 4 ajjUi 4 jjU. i 4 jV 4 jjj. .Vi Clj^^a 1 * 1 X 1 jji t jS^oj3 1 4.1 ..ala 4lj_)laj 
“jLw" l\ ««•-1 (_ji £a 4 ja. -.-i 4jjj jJaj 1 ; luj (_JJ ji> (jfc 4 V->\ mn ^jj liiLlj S4_iilj 
4 *ijwll ^jjl^ <11 4_j^Jajl 4 1< .* /i ^ ^jU’i . ..‘i iJLlall (Jj 1 ■•■ ^^Je. > 4_jlJ (J jai 

o^ij Izen Buddhism 4-jU.sHj <L-all 4iuj . 'j .. nl l$ji J) SjLiVlj 

jj (ji (ji-aJ ^jjll uliljja will <JiVl 4 alia a CjUs AjftkjJ <Jjli (ji 

La£ (^A j i4j-vjl 4. 4jj_ya«J (Jj^lSaaa ^1) 
.(jjjJja-a jyiljk-a j)A (jJJAalfi Qxujlaj <j4J AliUil jjjjj ClVla. -1 

^ "il l 4 j-. jJjJj*j/.I! i'll j^jUiill 4 jalr. 4j^laj 1 ^j 3 (_pa_jl>UJ ijj^La. -Y 

_ Jla_all yi ^olxll all IaUjjj 

(j—a y_uiLuji j .^’ir. ^i ^_a 4 Jolft 4 jjl4Vl ^ja Cj'ifl—a -T 

.^MjlII (jc. S.Vil ..ill jJaall 4^ajl 4jJ£iall i» 1 1 

_ojla. 4 jjI jJ ^l~i%J clllc. j.^i jaII oil. (ja j.li _^a <J£j 

xjJUJl iliiaj (<? Jill AJLaJl l^jj .A-LftL J l OLjjkill (jjfj J-Aj CjLjjlao 
V ^ILxll (j£. CjLjaljial _jj (jjjua ^ a I c. JLk ^ oOjAa. 4jjlaj j»jfa LaAic. 
1 ij > 1 4 j j U 11 ^a ,_pajL*jj l^jj ^i i(_J__>ai 4j-ale. 4j^iaj C)Ljalj39l ^4 (jSljJJ 
j Aj J ^ ^lall -1 kill (jli 1 1 Jl£a j _ 1 . 4 U"' .. a el ja |^y....;i 
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4-&_p. (jX. CtLyalj&VI ,j-o 'C- ^ 1>|J liLL -cL jjl ^1-3 A-J_)]ij 4 _jL 

ij] Ah aJ jjLall 4jli ,,> L£jjl£xoil 4-JaSUla Lu\£ ^LpSM 

^3 (j-aSj u4jSiAjjj£ ^liaj Aua jut (jjOLslI (jjill AjjSII g,:xaJI (_5i=J 
^ *'*v ^SJa (Jjl > £ 4_*jjLe (lljlS l_gji £_« —4j Jij (ji ^ylfc <JjUI 
Ajjb jg3 4_j_j]aj JjJaai (_jaLia i—liJajlxIi lgjS? 3JjjLa ,j£j — Cj3_j]I tilli 

2-SI^!l ^-3 ajaI (_^£Lj (j-jijSLjjjjjS (ji itilla (j* Jj .till jji' g ■ --j > h ^ 

^ *11 vbLjal jlsj/l A_j]S*j ^j_L A jJLjtxll ^—Jalj l-Sjjl£ba]] (Jj.1_j hi 

2“ 0 <J olt'iM jjLJl jjLILa -lg • ') QlSj ,(_uajS/l A-S^p. (j-C. 

Aj?i mjVI e-Ljjjill (jiJ ^pajLxlllj i_fil^pe-VI J jL. (j-a tAjJjj-ajll aVLaaII 


,jx. LL3 ja]] AlaJl» a j jLk jaj t (_ ^j.i jS Aic. liliill ^lc. j 

.1..1C- til iall ji_ 1c. ^ _ * AjialjlLaj u< .L 4_l_pLo L i, jl£ »> j «.1_j jja 

>.*‘ll jb» II _pSi ' J jA Vg I-V J Ajjjj^ajJl Cjj&iLeil aAA Jaaj t_il j^C-Vl (j) 
(jljjjlai tilLiA (jLS Ijjj y '^jC'LajpVt j Aj*Ja]l ^jLtJI rsjjlj ^ Sjc-I^jVI 
tilt-iii tiJjLiLa j_aj implausible jjSLLS jjc. ji jliLJaSUla 

Lbbl Jiag tillij . JSVl ^le. LaAhaJ (jfr ^iVill JjSj Ajj3 

jL j/ijJaSlVia jjJJ_Jaj aljLj U£ Ijl Ail Aasilj jA AxoaI jjSS/I (j£J ,l_pjlia 
L_*ilA.rvj (jjJ (_J>kVl (j-a ji LaAlA^} (jj» A hi (jl (»lx- (JSaaj (jSLaJ 

(j<a «..l ,^-3 <JjLj__>iaill 2-^S (ji < _ s —SJ 2->_>J tilJjj .Aj-alstll Ajjx-all A jtil jjn 11 

Oj_a.j t .i lU'n A ji jAjj LiSjjJXal I a mS~i I g a ril j ^ jll^a liliSSI <Jxil j) (JjXaJl 

jl J-3 (jl /''i^lll ^_i& ji ' <j'iKj-II JjLa^ (^J-^i (JJ-Sa j^- 3 illLj^laj 
(_J_J-Ljj (_5 j_i,Vl ( _g-h. aliyi 2^“ (jjljJaSljlall (jjjjj-laill (_£-} (jX> ( ^.K'ill 
AxjajS^pSI 4,: jlA'ill ^_alS (JjAj jjjI sag Ag.n.j ^jic o^lc. 
A « ■ -«» Ajj_jj_cij]I Cj^^uaII oAA (Jxa ^jJc. L_S^jtlll (jLa t^lSj La] AjvjIj j 
V—I»»iaII <illj i_]aJ (ji L l_p\jj .Lglaj AjjlLa Alj)g .a _pS*l Hj AaIx. 

A-ij]ViH (jl ‘ jj'jj L'ill L ya3jj (ji A. A„]aj...,.i,i aLu;jj (illij iJjSj 

jjpS Apjj V Aji iljjij (ji ( j.U« LaS (till} (_yic- ojjLc. _SI< ,*iy\l AjuaIaH 
(jjl »>»al )1 a 1I (jiuj hill (_ji LaAia l_j__pao (ji (j-S-aj La ^-alajl -j jo'U 4 jLe. 
t(_yic-l 4A*alj]l vl> ijAa A*j Jail 4_L (jS-aj Jl _jA j J ■ *—4j LJa 
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Luli j_a.Vl 4 jjjjjJiill ,jx ^plaJill JjLaJ (ji Jj^u 

.l^J Jil&LVI fJj A-'j Li'il *_fll£ eUj (\« jS-ajj U3»->j ^Liil (_£.!* 
Ca-i £—L l ^—ill aj jj_—all! .LJL jl_sl*2 jLl'jjiJ (jLlLai ia jj 

<j_^3oj Aui (ji ^yjc. .^-jfiliil k_iaj ;Vji |Lc ^jl j ojl—YI j*ij AoaIaJI ■-TV.jjU.-ti 

l *l^i AjJJ.A«aj A 1 ^ . ■ a , 3 W ’ 1, x 1 1 4- I jj ■■ _" j "s. j A_ ! jiu ^ A J *• '• ^ 

^JJ ^4gu] l 4jjyl^ *LJI d.lA (j-3 ■ >1 A_ji A Qjfl^ » 'i ji I jjfr U_^J j ' j U.\U 
(jij 4(jJdjJajLia]l jiujlajl! j>a JS (jft Axialjjjl L.1-v jgJaj A_ial*jl 

J»J ijl LlaabXe Lulft 4-iaj ;Lulj .La^.nj A_lSLala l*j jjl—uYI fix Ai^lx 
V oA;j-kj on non-reinforcement ji j*j ^-11 3XA& j) (^yilaiall (jiaaLull 
^x ji 4,_jj_i.Sfl j-c. ji (jiujJajil j>x tf! _lii]l t^Jc. cLakll JXj 

La Ajjlai (jlc. c-\hy \ LiLsJ j jSj J jiaJ La£ LaLaj .bue La$jlS 

jjLia.V! i_y ajj yjj Jj,a » -ail jj-a jj£j ji jiLaj Liaji 4iLi Jjxj A*JJ 
4Ajjia (Jjxi LijJaj jjJj Liu ,_>iaSLj ija-j fX j La Aujlajj JaliLYI 
ji 4 ,. r\j'i ^jJc. (JiJ (j > i ^ •il l liA (Jx» Jjjix. ,ji jjfc A_£l jil liilfr {JF k£u La 
ji jyxj-Liil <jx (jpliiil juSilll L-I ^jjSjj u i*.>> 

.(L-a La j'lK ijc- LaJj 

4xa lv ll OLj jlajll jjj alllj ja.wall J jxj vLLl Aj jjxll AliaSlI Jj£( jj-a 

if* U^W J ‘Us#^JbH^'J UW *- !> °* > > 4 ,?-^ OLfrljill lillj 

tyiL^ ,(ji>jbu lj? i4j jLill ,^_Lajll J ..i.iMil (jLL j-ic. ^w-iLlI jjJail j_ilji 

f' c "- L i (JjViii (j-a j-13 lilLiA jLS jjjxll j CJ x.jJj ; jaJi jjl 4 iL 

Cixj Li jik. aJU^. C±J&j 4li=4 LaJ^i CijlS JjiilL (jiajSfl (jb JiliJl (j'l jil 

(jAJ^Lall v il l . i a l l^aJau Aua/jJall (J<al j*il jj" jxS ^a> Ji j ^ j L .'l l 
Ic. A— 4_i*UajiVi LxwjJjjaJl (_j_« J_£ alul_alc.l > «'j wl jy ■ " i y^» 
si-A <_l_ia (j-Jc. A_jjjlaj]l L_j>jljx3lj (Jniformitarian geologyJ-jL<ull 
u' ^JaL-u ^»J Lord Kelvin 0^5 Jjjlil jiall jji 4 illj ^aj .^liLb!jja^l 
(ji (jij Aji 1—3j*^ai .Lijl jij! l£j<alxi!l ^_a Aj— l—VI vliLaL—all tdJj jp jj 

(entropy s,2 Wj ? j^i c?^') *ij ^Lll (jjjliJl 

(JjSn (j>3Lsll (ji ^^3ji LaS 4^1jjbu (_^jj_L2ll jj ■■{'ill L—sjlxia jLS 

AJUall 4—il jh l j- »l jLj Jjlil! (ji_^ill jiis jLla LIS ,^jljll j 

jlj jl < ilb..) j .^^j-JaLJl ^3.jjjjaJl (j-ajJl (JMi Abb viilia jiajVl ,_y3 
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0 ^ >J j;< IjjJ AjjljaJI ISaJjaiII OuJj .oj-Aaj ljLii*J J-aS?l 
(jl ' * -* ' ...I t 4 y -*. j Aja. jljjaJl vlibjlajll (ji jjc isL jaill A u aU L 

jjkVI (jLS j ,A_]jla Jl .a Jl (j-a (VS »>il l ^jjj-a-Jl (jJ) LkJaJ 

j-c. (ji * ts-J®’ u'-S J-*s :The dilemma was acute 

4 J <M ji tA jJJaSiVl LaajljjaJl (jaa9 j-i jl tA-Jjl.jaJI ISj^lijiJI 

JaLiiaVl (jLSJj j-aty (^-gail L-eSj ?jLaa 0^ j' ?5_}jjia2ll 
■ ,U-'H (j£*J| ^ J*a. ^Luiyi JaLiill i-iLESI ? lj La tdj^l LabjkilL 

.LajLa <4r*>» 1 «V«j (ji Aa.V (jSoJ (J Aji £4 tlg jlai jl Alya!! JaAa Cl>l£<!u L 5 ^® 
JjLa 4 jjj ■ .*>N< ,*,i. AS (jaajbull lift J J $ h Ja lLift 1 Vn»j L»j 

t_i js. Jia iUjUjjb --'M< Aall 3-a (_jJj JjjUl jLSi liLa .AJixJl j»jl*il JS1 

4 iH »a Jja AjjS *■ t^jjLii AS Ajj^a^ll 0^1^ i nail lilL (ji Aalfi AA^J 
1 jl^- i _ => '~'v (AjJJI CjLjkjll (ja (fcjuilj (jLlaj A&uaa (Ja 

jflk; La (jJft aJ jJL tJaU.i AjJ ^Ul (jc (J15 j La 1 j^j£ .Ajj b a a ClLjfca d 
^ i jij (j-«j .A ma i—iljAlj tllblc Aj (ji La£ .jjAJ^bc 
CjLj jlaj llulft 1 jl La lc jaas ja - jJ$i (jaLS (jSj - ^U1 ( VUt aSl 

l «j< j ii_aIjaSM lillj Laj .V ^i (^-JJI Lil tail! Aj9J*JI <—sLaSM (jSaJ ^Ul 
ji - If. 4a ...la A_jV Aj_uyjjll ■ aM U.jll (jA-a.) S ajj ?L. ; 0.iaj l_j] (j-^4U 
A_dl*i (JiLaajll j-jSi ^ jj j ^-iIaaSM ^ (jj_uu jJb ^JJI LaajljJjjaJ 
jjji-Jl Jj_all (JAaJ A_ja^iJI aJ_c.HU o j jaJl A jKU Aa- t- J l (jl .La jlaj^ 
S^-JJI jLaU jLasca jaJiS ^^-A ("LjajjS Qia jjfll V Li " (jJJ4jl ( j? £j*ailS]l 
v-flljJkSfl (j 8> i <i? -S tA_l*3 ^ »Vi j V L^aj iA_l«ij (ji 1 ijlc ^ »/n La LjjaaJ 

,(^JJI ^ jjniall AjLuJI j AjSjxJIj AjSI1 
(j_^a vjLc ja&a > >■> all j_La 4a ...Mali {.L_ JJ lj AAjui^HII u i J_al 

(j_aj .tLaUl idjLa f&aj (ji (jlS (^1 Aja^iJl Jcljjl ji t jijUJl 

(jj>SiJl JjLa ljUjJ JjJS (jJ) Jaljii (j^J ^L4» La-Jj) (^Jl jk-aji 
(Jjl ji (^j >( ^JJI JjfjiuijU AijjLall JaLaiSfL (jki La (jaiSj ^UL (jjjjfcJl 
4juialjj ^^okJl (JV V^mi^U oAjLaaJI SjjaJI 

."^gi all (jc (jLLa" Jjg All dj jLSjJ (J-aC liJ4fc« ^fuai ojja-a (^A J 

£JJ§1 (_jjic ^uiUl (jjjl (Jjljij _jjic. (jAljil (j_jJl (^-S niljj (_>aSc (jlc j 
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.4_uj jajj 4 jjI jiLuil (j>Sj (ji <-jsj fUl (JALa (jL jmjiKll AiuiiUll »b.q 
4 -JjLxaII JJ mi l (ja jjSi jl ajy^a (jJojju 4jajjL 4 jAa JS ,jl (jJlAijj ^la 

(j—a j j^U |J «°j 1 a£ i(J_jijj (ji ^-L ail l.lv^ll (j _«j (j_C. Ojjl ■ Ji 

_}i (J<*> tt-a^Sall i— -MiLall aiAI (J— *>q A * "" tiLJj (ji t(jj*>.^j j_all 

<^3 - fjaoll (_yt ijLaa ^ILc. <J£ ^LuAi (J^~« (^A (Jj Sbtqll 

Lgj j-ajj jji ^ i nj 4jii£Hj (jJxjj 4_n»^ f.1 jLj ^ jjl> -^iLaJlj 

Laj *4 jtjj^lll Jajl J ■ I»ll -1f...** ■ .A I ^ l»*»j LaJ a. ~ol *\ ^jy , ..a* A. JV » j Lr. j 
LaJj tQljjfejll 4 ^jja' j_ji f JL*JI 1A J. ^-s.'..,j ^j]| t jjjLcall aAA (j) .tilli 4jLi 
Lijl£ LaS t( aUl ^jjlj (^J) ujL&IJill t-jJfrV Aj^ jll ^ .../'jU J V.-Jl iliiK 

(^-lc L I -v J SjLaJl 4jjj ■ ^“iU i*iN^ *. Jl ^ b>» >s JJ*<U vl j“\] \ j'lts-t it 

,lg.jif. l_llxj]l tLalxll 

Aj jj V C-L o LLl lAAjjj L^_j]_jAjjja 3! (ji .'.j,1 J iSlj tilLiA (Jl j La 

jjlVI (j-4 _jj$t LgJ (J^bk'yi Aje. I g . Ajhit J 4jjjj jj 43 JA.j jjc. (Oljil ,^3 

lift LijLo jl (j jaTn ^jjLjII ^-A (jjiaijj (jjjjb a Laic. iil - l 4 iuku 

*U a' ^—IjVSJI Sj_Sill (j-^» ^'^(Koyre “'-jjIjSj aH-Joji ^a jj-ji) 
4—jljliie.l (j-lc. I j_jj£ IjjjLj JJj-J (ji (j ^aj L_ia.jl jA jjjaJI (j_& 4 -^jj ..Jl 
jjljU •> i^LLa J 4 qg q tljj/La. A_=ajJ tr*l 11 t _ s _lc. ojjLc. j 4 jql.ll 4lU j 
Lja^lS lAAjjj 4 j>gL Sac. IS (JSj LjjSj jJlnil gjjtill Lazuli Lg^S ((jjjgj j 

(ji LiA (.T)jit (ji (jioj (Ja i»jj_^Jall bAA (JJa (^-9_J .1—uoai Igj (JAmJJ ji 
>>iall A_JJjl J 4 jqUll Jll J^hlSl Jill (Jl_*3 ' J>_jljA jjjaII 

?4jj_j*<ajll 

(jjj .%U Cjljl . II ^_3 (jgij jail (jva A jAo JI (JLaC-l LI (^'aiS (JaaJI (jwsaJ 
Ijji iil_>JJ La Lallc. aLalxil 4j>g.i«all LjIaIajC-VI (ji (^Ic. U%L.i jLlA AuLaLall 
4~i-t loji Laj J U jaL-'l tllL)_Jaj]l SaLail ^gwajjjj ( _ J ic. j i_jslj t _ J ic. ILloC. 

OLj_jh)ll - L« ^ jj . i^it (ji jA ^4_)jI_jSj (jjUjji (ja^c. ^ t*'j *. tillj 
til 111 4 J^-g-Lall (IjLaJUSjlL (JJJ j (J£jxJ Jajj^jl AA (^JaLall ^—3 4 agqll 4 „jaUJI 
4 1 juSL La_jA j^j lAi.tfL.iii LajLa 1 J>U lall (JjUjjIjII (jl£ uu ‘djLj^Jjull 

.L ula jc (JjjJj dlL^jhiil 4 ng all tillaniSlI al 

t-tN< ,L (ji^J A-S (^_AgAall t «» . >.11 (jLa AjAajll 4_^j ^^ic. » Jl lAgJj 
aLuImi! (jLa 4_..jj 'll j ,4j_jlaj 4 jV (t_jlL*Jl (^a SaIaj t> j tlav 
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iai JSLLj L-J <L^lail Lia.j-SjJJ-all £)£-)J La Ori 0“° LaVLa 

,5j3^)at-JI l^liliLa Aj_)Jajll l^j (jL a j jl jjSLaj Ijo^i ( ->l*> C.i 
plj La Lilc 4 _ 1 a 1 c. 4_)jlaj jiJJ Lia_ji jJjLaII (jjj > *1 *1 *>J -JJJJ" (J-^ u) 

ijl j5 ^jl j 'f- 4 £_a ■ ■•'»* 4 jalall 4—J j^ JUJ 

j <■»*> i w j LiVLa i -i a .4 q^LW .•> '. j i L cu b L.g-La (j_Loj ^ m a i l 

(_jj (jj_^jj 4_j_jaaj JJ-laJ jA _$ ijJklj VL* <J-eljj]j .^4^ La.jl jJjJ4a]I 
o^jLJI La_jijJ:_a!LaJI LijlS y '.X~ LyaLoSI (j_^13l '— J Ljj_^jL& ^gis .^Lc. (j«aLll 
_4 tiijal . -VI La j\j >^gJb ^3*4 —^ C5‘^' C-LI t J! ^ja *L jLLJl j 

a-L-gjia-iSl (jLj JjJSkLiSl £—iSI t4 ,. i'i jjj_jjj LljJj (JJ-Sjj *1 jl ^LjjLj 

(j-a Lj ,.. 1 «j ini (jjj jJa jje Lul jsluil LgJalliLil ,jSLaJ iaaS 4 - > j- > . <- i \ l 

oLajI ^jLLj L-t^U tJa_aJI t J J j iLLij a j .4-laa^Lal] 4_1 As LlLlaxja 

J -*f- (jxiLJl (jjill L>-a CiLLa-aaJl j LjLiixijVl bjjS J^ta AjjLjk^ll 

4 ' jU.-U J. L i a j ^4 . Ol 4 j '1 i .,VI LajljJj^ail aJLA 

‘Pneumatics e'j-frli 4 i5L'iL < ab aJI ^uojL-aall j tajlj-ail 
CaaL-ij yj-3 3 JJ CjL jiai Ll-iai leLaC-Sfl c-iiUaj fie. j taLai£Lll 

fL fluids-entities LjLLSj <,_>4a3Li LgSlj-i) o^j V u L^a 
( L_J L)V ■jViir.a (j- - ® “Lil^Si—si l £J.lft >JV.V* »jVI“ fJ—J Lj'l (J 4~ia . oi l (j—» O-Sj 
4ajj_^all La_jljJ_jLall a e‘j‘all OjLjiaill oi-A i_Jj l.Oi J (j} .L^jJaaiLa 

(jjtaa i3j .ejLa 4jjj_waj CjitS-u m jj^Ja t _ s JJ (_ 5 ^i joill LaaJI • I jla'il 

3^a ^"4j.V'\'i^.»aVl Ajaijiail” ^jjfc (J^J L« L»-ola.J 0*3^ ^Lji (_^a*J 

CL£jjjl ^L]l 4 jjL_) ji5l LlL^iaill tilij t _px3j (^O ^ 3 O 6, 4 J 3 J j ^ai Lj^tSLLa 
^■l jm! jl tJ-44^ ,jjj_ii3 OJO-^i ^LjjI lilLjA j / • L'8^\l 4_ja^ia]l j^Lx-oll 

lUj ojjij v_i>a.j ^Jc- (Lambert Hartely ‘LeSag 

sLaj '4, a'Lll LuLjuili OjL^laill J ■ ^-®' ^>a_tLj (_j-£ Lijlj jjjL*-JI 
^jjSLu -1*11 SAjAa La jl j^jLa JjSLL L^iilc. ^ L ^ ** 1 , N . ai ejaa-Vt 4x- j a a ^ i t 
LiajljJjiLa]ljj _4_ijja O^C- OjLjLS (jx. OjLi^iaj ^ ■ n jl 1 1 . -ija jj jOJJ (ji 
^ 'a oLL 4 J j.-rai Lilia j^iil _j U' i",JS/l grg.’lall L^p^3 ( ^Hl 

jjL•■'••'■ «L’..'I ' «*; - a. v . u ).>.a,li LajijJjjaail L±olS La.'ic- j .((jVI 

^Lai ajjiS 4 jj>*-aj 4 _ic. jLS L» LLiaiL-il L$Ji -"micro-theorizing (3^- 

j jjjill ■ « ■ ajj■" 4_ujjjiiil C:L jh'ill ^Ult jlLlaVi (J_j-i2 
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* . A t i jj a l t jj—5 j—ji l3!- ‘' -a&j \—iA jl j 

jljc. ^o -tJjtjjJajll liLSj ijjiib LaLu Ijlsc.i «Ut l a. h 2 -" j^ ' 

^ 4 * la jll Jjlfij j j. 'V'.' 4 ’. ."'l l ■ —L^jaaAI 

^vlfLLal (J 4l)Vl^ lilljA j 

ji& j'-j ‘uniformitarian Va'JaSjYl La-jJjjiaJl J_p. uiUill j* j^S. jb 
A_Jajl*-a]l A-abca. ^yll AiLjaYlj 4' jlV-H Jja. 

JSj C( 1 jj|j£J| l£^l£a 4 jiS j 4^,jLJl 4 _jaUJ j ^--a'-ii 

-SI i*i AjaIxJI vjbjJaill ^ ■- i» ■ ^-.W j J jSJ| ^Jc. tilil 

Ajjb*^dl Ajj_^aj]l L-aljjcVl (ji aAA Jig ^ ji 

lj- 4»».1 Aj 4_i_^ic.l La^ jj£L ^ la . ll jjiaall AjIUcS j 2£! S^a 

.(^ <^J> 

gtf lAjjji .->.*11 sli^lSiUI Uilj AmaLj Ijbaai i a A*,. I b! jj£3 

4^1 -bkj] f j5 ^bll AA—*->mi (J-*a < Aljjlia .''CV (_j^jLa b i ». j V 4 ill 3 ^-lc- -4 
(iijJji JJ*jU J^-SJ J!la. vli^lSJLaJl j* £ _yj]l IlgJ jjA 

IS} j jj ALvjV AjliSll A_l2 Lu (jia-aL-iia I_jjl£ jjUi 4 a, ,. V Jall 

lA-liL— J ^_ljl baajl 4jt3lj LaLaj I jiALb; 33 »j j la *l»U . J JW*«" 

^uij JjAal’ ^ Ai*ij -jjaS jjJ IgJ jjSj (jl u.L-Sjj -jaj£ jjJ aLalxJI 

(j4-o;i jaJjtil jlS Ijlj 4 ...al Aialxjl ulib^iadU Ajj^SxJI 1 il jail f 1 «LI I 

J ja « .cJ' 4 ^s 3 a^j Aja'fr Aj^iaj ■"'bj blj 4 «*» /> j j-ol » 'in 

(j)) aJA a jA ai. s—iL k i . ^1 j»iUil ji 4ilajl aJA ^ LaLaj 

4 ji j^yA 4*J 'I b^_yl_jxIL-jiU Ailb e_j—i3 JjSVI jljaSM 4 j jA .., 

4j £xau jwilaJI «_S^) JaS I j L -avi ^ •••»■' 1 

L—iLui Ij^ 2 kj (Jj if .jkll jjiajjl j V-i's- jJ ■■ ' VI 

11 a ,^3 Liliila 

A-JJJl^fc^l ^"' V ^ ,*aU 4-* 1 11*11 ^^_i!) ' ,*jj _ »U ojJajJl ‘"’l.'ja .si 

jl iAjiMB^L ^iC, Lbi ^ylc. A ij»<a Aialc. 4j j'4~ b'■ U »~ij 1 a\V_ 4 '-4 J. 41 1 

Q Aj^Sa (_J sjijlij&l Ac-j4 7> ,4 t Jjbla jyji Jc- a j j*-a 

^jl- K . 1 ^y_lc aJ^4 4 ~*A V. o'V-l y A3l^j A_j! ^_13 _ ^ IJ * 4 ,^lr. 
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AjAkll LL-aaiS (jjilll vml x3\ (ji fft JJ .^p-al*!! Jla-all jj^JJ £*j'j 

!la £_a jjijj Ajjiuall (-lbl3Sft!jU t>? l£ll .H»ll jUal AjaUI jJC-j 

(jLa^a jaJaJI tlAjjlaj L$jS ml j£all <^_3 (JpUayi (jlc. o jj 3 i?.jJ 

A^JJL_ii ^ j* ^ILjlII «j JajM uljjx-ba Aja_u 1 1—aj . jj »a yj—jl—S jC.1 
{ _ya3J ji tliA (jaaSLull ji »1 nuAj jAjaIaII jJJ £SJ (^1 Cjbja—olb 

(jojj (j±j £-su Jj *<jlj jJUll jLLl Ji-ij V 

5 c j", , * -> /. ^ J> '* ^^jll i-'l >t aV-V' iiJj ‘"A_lalaJl-.lxJ Lo ljjljlilc.1" 

,Cjj* jUlj t (j l-ii oil j tlLjjMjuAllS 

1**I q -ilj ^ "il l A I ■ -jljll Ajjj 1 (JAaI (ji ((JLiaII J j } m (jlfr 

jliill J*L«3 dia ,(j jill Ua.jljJajL Cal*j jus. (jAljll (jjall ^ (jjjjjjjjiM 
IjaiS (jSL»i a j3 kiUaj (ji ^Laa.!^ (jL»J ujj£ : jiajj&j Jud d-b 
1 • JjLa. (JaaaaII A JfllaJI ejill (J-A Tvl ^jll S-ibaii Laj ?1 j m31 ^ 1 mt V' (j* 
jjlc. - (jSjy I °j^ J flfejl L yaj^\ u_l£j£ ■ . *»J (JLuaj »lj-oflll Jaa (jjjLa 

eiC Jju | _ s -lc Jj-laJI (j-a 3 jJq5 (jnjlil 1 « a t . vVkj (ji (£.11*11 (J jU aa. 1 I 

J|j_a1I (j-C. j Lull ^OA-ika A_iiaa* jAlj-lall viUj jA_jj ?Cj1_j-a»jJ 

lilLSiiVl (jJc. ojlLa (AjjjlaJI a jail Jla) (jtaiLmaaJI jlu tj jml .«»rvl l j 
(jLajAj ^^Buchdahl u-» CjjjI LaiS »Jl--a (j* l g »» i«i> 

ij_A Sij.1 j 3 JLaa1I #1a (ji j»U g-l-uab ^'^McGuire Heimann 

l a 4 ja1x11j 4JLuiitII 

J JL4 jj j£ (jLSj ) aJla. Ajjj-aj aK.^a U jUjftl (jiflj <jja. cOteSJJJ^ 
,J Jill ^pijAfr (ji j JSJij ^-aj^iA J;*, ji A t J-) lj JJC. A- a jj la ll (jL JjSll 

cLa!*J1 j Ai-kjjlill ijj .143 t^'^^ja-a j»LAAftU ' J-^-aiA o2j*j11 

tff.ll. A ll A jujJa Jja a J sola'll I (Jjl mall lillj SjL&U Ljj jji «.Lt_ii ^. J A 3 > ^3 

baj Jff ^ < 1 YiA j«a A njJa jj >kA.^yi ^jic. J (jl jaII ojaaaII i S llaaaa ll Cjla^Ac. j 

Huttonu-H^-J Priestley ^ CP- 2^ 

>*•';-- ‘SjLall jj-lt a jSII Ajifjuii Cilui a 1 j 1> Lra.jljiaii (jl£ (jJj-=ki j 

Jj . ^-all j A (ji* Aj'l-J I (Jjjll (jjt A l i ^ia A^ K l »• il l (_5jS » “>1*t 

ajuk .physical world *—>b_jj£-ail ch 1 -*- 3 

AlS-ulail Ol»jljyil >■*uit 'iawl j ujlSj ^3 a-b-iii aA£> ^13 e. l . j . lff kll Ij&jljlajSfl 

** 4 '1 jfl* J jj5JJJ * ^buOjUj 0<l3> AjJJJtAlll 
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t_}a>.j]jlaji j 4 a . nUl l Uiak(jjj (_5j^l aJ ■S. ...iNfl 5JLi. djjLc.'l j c.}*j 
/ ^Ljjill Jla-JI <S^.V tliLsjiaj £jjJ 4jjl£a) diali. L&£ $alj jjill 
^J*J| ( -tA . a'l IjjJij (jjill fJ*JI j j»oj "(jJJ» jJajit" 4i_ui jl£tl aV jJk (jj 
ahatl 4_Lo&Vl 1—aLoJ I _jJ_5jSI JL3 4_j3L jjxaj ClLlk ■ — - (JN 4 0 j_uilj 

•lil .L*-a (jt ^ 4a.ulatt 4 j »» nl bj <J*i] 4.1 ^'it b djljjlijll liltl (jjoaJl (J jidlj 
l4xolsJI jl£aVl JjlaJ — (_yl& j (Jj — (je. 4 jjj& IL jjabj-Jl (jL IjxJuSI 
jjjLjU ,jjJ lH die- (_ ;r -ai*Jt j4jjb (jc. IjiiSi jSJ 

/Ujjjjjjll 4 ajJudt 4jij JyallioJI djl&ljjll ‘^tVit 

jjjjII 4_a-uj ^JLJl »j L'<t1 dLiLi jt . ^-. L-q 1 jjii i^juiaj JSjijj 

4-jj htl t jl ‘4a ...tatl ji tdjj-A jUI ^-ic (jjjj --.' jLa> (j -4 “ ~ 1x31 (jj_i i*i^i 

(ji tjLUl jJjjlu) (jJfc tl > j% <_ 3(j^a J ^ jij ‘.'it *»■ ^ya i4jC.Laja.Vt 

j i *r . mil ^_«Ix!l 4 J ‘ '.'‘’j" ub j« ■ ^*t l w I 

UJ-^t U-* oifca. 4jjiaj (jJJ 4iUuSI ^j ^i]t (j^jUjll jA (jl£ j£c. (jj»ljll j 
(* $ ■« JjJ h 8tl ' “la »J j^llt "4Jl*ill" 4jjjA jUI |j>w i (jojj bjlj (Ja*j 4$ 

Leibniz-Clarke j bijjL£ djjLul ja jjuj .La* jj jj£lt 4jUj^» A 


^_A J i jjjjjlt J inr . (j_a a J ^ lott Ojjiail (JiLjjJI ji_kc.i (j^a aija.lj ajJ^_>i!l 
3‘"JJ» ■ 4"lJ<a>J La ^tdJajj OliiLij Cjlftl jjj *L.«ia i"' N A..1 

jLiJC-VI jJk (jLS j j Kil l 4jjiaj jj^Ja .IdJa ,3jtjaJI _>jSi (jti tJlolLj 

ji ^ t in ^IjjSft (jj (JJlall -4_a.lla 4, j a_ . . . Ja aj.j (j-. ...j^tl _ 

(j-a aj gj ■ ■■ ^ 4_frjAajj jjSl 11 W ' * j j _ ^ ^ H j ■ <m 1 (j& jiaii j 

Oi-i (*t- > .. it V' j»iC. ji jsLjjll j^-A (jjj_iiaJt (j__>iJI j^-3 4 j jj.jnltt ujjt£_>Lall 

aj L-J tj j-jivtl j 4jJJ gait (j_t ■ Jje ...tatl« 1 nl ^aV.I (jj_jj ^jj|j_SJ| ' 

.-.jiijJi-j 

(^JA clljA jUt j - t« tl (jjlJ ji ^ a , ..tatl j «-l» tl (jjj jjjtjjJt » >f_ diVLa. i * < ■ «jt 

vllLdajl«jll (jt (Jj ««_Laaai ^JLlU ajJkilt £Aljx^~n ^Jl (_^Jjj (j’t (jLaJ ^llt 
(jr-ij t—daji (Jjjd jji (j- fL a j 4 _j 3>Lii U^jIjXjI ji 4_jC.Loixl La.jljjJ_)i ( *—a 

^jLajJI (j*a OjJaJI Ajkjj (jftljJl tjjLo j (Jtlalt Jjfui (_ylx3 .^JjLua dlljjjj 

4-jj’t att a_jiaj]l lj&L^j cjx*4J 4jo 1& Ajjlaj Jtua ajilaa i**i a >q ^jJ| 

Lysenko j£Lmu] *Ama (iltiA jLdVt (^ia 4j3jLkSft ji 

JLfijjl ejLSi) >■ -jjggj 4(_^jjiajlt rlj^V' flc. (jV 5J- jda jaSLj 4JL<a]l 4 Sjj j 4JLa. 
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jj A LlStl jJkill A ^ ^ j' lillka ^-i--> i — A h.'^.i l vllils—all 

.-i j * U. A_sjS .*it Ui-s.' jlUA CljlSj tAJibj (Jxij jbLu (j' ^ T ' Jr CT 

AiLoaVb Mendelism J-s-L# Darwinism jjj 1 - 5 t r A ^ •“ • i -- a 

^ill Lysenko jS-b-J Ja* 

Ojiu jiil ^j . jLbVI c> AiJall Jjb jUjV t,*-- 

J j-Z. j jULal jjw-oaij jjill (jjjJaloii j (j /l-i l . jl ) fi—ai 4_LLaa Lu-i-*. 

i'\\ a M'i's. ' jx. A laic. A_| jjaj Ajl ji jJ' O'—* JP klLs^AA.' 

..-> jjp, A_jjjaj ojj jkalL A_ilia»alt jlj^S/t jJJ ji ojJall 

. Jj..'U j ^Lka-V' UjUal -i—« J-a* 0^ 4 Unsound 

jJJ ^lc> ^1131 

Si_*ial \j j-^UaD f-kll ^5-i JjjjLJI Jjj-SiAli Jj-a 4_C.^Aa^a wSlL-iA 

4—A ^I Lxfl o j-laJ l »—(jl J) l J —s^i o^j a^a-gII 
v_iS_ jJj U.1A .j -Ijili jl j£-aj A-ialxil ClLijiaili ji jj-a& jij / 

2 U ,. -, A_k labll ^ «ju t3®% ^ IjjjlaJ ^ ^ajc . jjl jlj 

4 jVI j£l i^JLaJajjl 4-jA l ^a l b jixlu lfr j-waj« 4,^'-^' ^ (JjUji-^j 

jM> JjSi (^S-iji (_ua*Jl (Jj^-2j ji A. O - % $k>V jbjll <_>ia*J ^iai ji ;U 

:<0^> 

A_a.l ji laik ojjjkaJb AjaIc. A-ijlaj 0 6, f 6, j' ^ 

4^ jiil li$J Ajjj^aJ COlS-i* Jj>j ^jic. 4^JUiS 

- S ■ JnV i" ' jj )> l«*r_ l jj_j **'> aj L-a \_Jlc- j' ^ i fc 4 J 11 ‘*>* — ^ 

j_o jjjc. JI --^.all aJS uiA (J .\bj jjjbil viLii (J-b jij 4“A jaU J' J-p-’J 

i. ^ i<~- jj jjlil Ijjb Jj. Laj jb_j a j . 4j*~4H l auT - i j ^vljljLiS&Vi 

SJUJ1 


i j <ifs. '. .1.-i (j^-**i■-B•» 11 ^jb'ii ja AJiiia iJS ji ^c- ji V 

SK *^.U OJJ ka. J'.j.l-aj jl ,A_iai*JI A_jjJaill (j^-ln. ha-k~iJ i (jJJ (J-j-i 

L«S 4liua. ^y-alxll jk. jlk&vi £y*j jjSj ^JuS (jlc. i«j*j A^jliiU A^kSb 
jia, lAJaaj ^3 Cllj^all kilt 4A15 >m- all 3^ J^yic. Ajjiai5l CjlJ^3 1 _ S J& -Xo^xj 

.AjjJajit jfr Vi 
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A^umuS) Aoa&SM 


ji (j£-aj t <j»# Ajjj*4aj]l LivLLLoll jj$Ji AjAjS JjUj 2 xj 

aJS-L* (ji i£jj (ji i>» .a j amuII l^jJAAi (vuSj AjjLsS (^fl jVI jSaj 

Jj_' (J Jc. ^ajjn^l jjii aJI^ (j-» ajjJai. _^aSl tA-alc. Aft».«aj tiu 4jjj~aa 
j .r.U 4 •< ^1 ^ \«r- jj jy Kj«'A j-a jj- r- j5al .23 2 ^i .i^jj V tJLLall 

i jiajjA j t jiijJ i_£<®) O* 'iji V} . jxsM jsu 

kllil£ LjjJSkj]jLji (jV jjj-jj eljjjS US’ jiaiil *-*J—=j t(v-ilJJ 

^_i Jjjliill Ijjfc j^Jajj .vllSjll ^AL (^i 3JijfLtJl LjL jjflljj-all £-# A^a jbtia 

(jj Aj SjLfc A_iV (_Jj SLA) jjjia) A_j jSJ A_ijjlsc. jjiSi ^JxJl jV (j-iJ AjxaVI 
(j£. j hi" jwa V-2J i2jJ j_j2j a3\Jo Ajjjjsj A>j7,j j Until SJj$-4 jSSi 

ujV.sl.l.oIi J.S ji (^s-c-ji v ( i? -jji >■ «j ‘ >i i / T 

jjSI ^i ^_jj] J_J / LiM£_La 1I J-S, (j_-o A_^uki jJISI Ajjj_^ajll 

j ^ 1 A^aftl ob ^ 'jj ■ ^ lit ^ i i lit . fl (ji jA j ^£*1 J-ail 

.^AjSjjjiaV' -j-lLJI LjVL^ ( ->h»4 

j| 4 • M 4 «.?! 4 ’*t ^ I. a J J L f 4 jjj . ^'W Ljj^S—uLoll (jl—Laj 3 

l a S I A_*jji ^ V- ' ■*. jj Cj^S—IaII Pliil AjL-aVI a_iaaVI < ■ a' ■» ■ 4i | 


;La Ia jjUxj \n\c- Juij 

(jiujJaj JiJ AnjShiall AJDLdl AxjJ a jAiSJ jl <j£-« iliLLui Uj!j laS -> 

lA jj ■ - jjSI (_g-i) (jiaSLij AJ^fi (j-o LsJLl Lijbj Ajjj >AS A 'A . *o (j^ 3 J*^ 

jjj^I ju^ai LoSS t(_£j^Sn ^jx3 .La^jjj (Jjli-o j»C.2 ^a2& 

4 . a> i jj£ 1 4 K .^. ^1 1 Lxiwai . .l2e. i (jjjjjiaj t *yU 

u!j T 2 j Ti J^ 5 U:Lift - x 

4 .\ j .8^ ^ a '. '■*»*• j '. ^ ^'r. ^aaij Ti -J A _’.i;‘Hj LgJjjh^ j A Kigali AjaAI 

(jji Ijlj a^Lj^J Jj. aAJUi Oli l^ii J 2 .T2 


SAp_i Jj-a^l j /-- . .A jUJI LjVU. (j-4 >«S iyjl LLic. i(? J<^ll 

La jlisc-L? T 2 jbS 13) j^.i aj^.L j>xj .y^ is^y^ a^muIIj Ajj*^aSl 
VI _) ■'’■•*. -'ll (j-a Ti t-T 2 U^j i * l ^a t jla a KJu x |_)^ 


,Tl -J AjiiiSlj 4 j ■ J*. J Aj JJ. .-'’j A K .44 


81 



jjJJjj (JuLjSa jX. LgjS iLuXaJt AaLJI j^a (_5ji,i aJL*. lilljA -V 

\ - v jfr — jJjLA ^alfr Jia. — ' *’' v ~<"' Ajjjwuit Cj^ Knioti 4-baAi Aj1& 
.((jftJSa jjjjjlaj jLLaajblaj) X 2 jTl jLL«9bia jLujiaj LuaI CiJ^i 

<l fl ..•a*i aj ■ (Cj^£L<aaJI _jl J 5K .*.^11 Xj jXl j-A b]_3 

jA jaSi 4 ^jAj allbjlaj]) (jAa<] AJa allMSaAAll bAA jjfu j3 AjAX 

jjLLall ( ->j Jilll jb-ui ^-3 \j1 ut j 4_a^j JJC. Cl^fL<La]l bAA fJl j^»J 

IgjAaaj’V bjiu Aj jj 1 /Vi 0^£_<La ibAaaJi Xi all_jl£ I j) Iiiljj £-aj .A-jj lV'll 
LjIjaII -jjb* ^_3 AaaaVI j-a AjJlfr A_^jJ ^_ic. Cj^^S_ix31 oAA £CJu^alu& 1 X 2 

, T 2 j Ti J ajjjwoJI 

tllVLsk -H-J La£) 4 jjjj_oj]I 4 K .T.Jl AjaaV JAa-a <illiA -£ 

ji 1 o' .^<1 Jais IjjA **■ Ijli 4 K .‘‘■^U lilial jaxJLj" | ^1«jj (ijAuJI 

<.*11 i^ A < 1 a. I > VS J .j -< J <M^ <ij 4 >j» o Aj jj) ■ <~n A IS ib jjjj La A jjLii 

<4 i jiVi' l Ia^. AajaU all^LjJju ^a (Ajl (JaIa l il «aj ^jll jjnuiVl jia*J bub 
^Lai aK >Lati 0 JJJJ (_£AJI JjAgjlt j .aJS-xaII A *jSm‘< (^JUSbj i gr> ., ^ > ') ji j&Aj 

JjLii jAj aJjq ■■■; Ajla (J_al*jll jiaJ {JA]! JjLiull £-a AaIc. IsISjj Ajjliull 
aJ£_<aa La Ajjlaj (jA! jl t^ijX Ijj «(_J j^i A_iaAj j-aj .a jjjjj ^2j La bilc- 
I jl j£jj I jl ja Ajjlaill eAA £-bai JjLa. Ijlj ‘ jAjll jA aj3il A ij» A Ajj j j ^aj 

aJ jjLJI (J j_a.Vl bjjblsjc.1 ^-AJ UjjjLia ^_a A_aj^4a ji AAjaJa La jl» >J ji 
tjjAjJI ^a jjSI A_jaa1 aK jaa] 1 lilij <1 .1 V)J% iiiUj yfi l jt>n ji jjJ 

ji^ A-Jjlaill A_JjaLaj j b"n ^_j]| Q\. <<iA\ ,i<aU ( ^_3 j_aSi A_xaaI V-1 <a3Sj L-aS 

(tliLjjtull 


AlaLul »jlajj (jaaila 

a jjLj aja>oL(A !»-ic. 4 a . ala A^jj V A_il j ■ ^a»U 1AA ^c. jj (A_ab 4 H . ■’> 
^jjLj ^_2 Aj JJ) .a-iMl C1 )^£aaa]I A *1 i« 1 (_£AJI ( i g al l jjlJl jja. JjAajJ ^ . a <a ~i 
(JjaJ 4J w < ^ ^Uall jjJajJI (Jjbj IjAfc j jjill AAuiibll tililji imS ^ 

(Hanson j—jUj Feyerabend ‘Kuhn uj^j ‘Lakatos jijj^V 


82 



j^jj .A-iaIxII ‘"’l *.al'i.»\l ^3 jx iLubll SiIa il)l jo-Uj I j« Hj ^1 

jjJaJ ^a A. iQjj.a \‘l JJC. JaIjxII lilij AjaAiI (jC. AjliSlI AjS LaJ jj/l l—ij*j 
Ijjl 3 -si V ( a Inti A, aj,J-i jX A_sji»j A_ji ji A_aj]l jlsajj (Jj-ii ,^_S ^ , 1» 1 1 
jj Ivy t a A jjjjj 2 j^lVi l giij (Jjjj ^x j (_j) i2a~i Laj} 2Jj_^_o2]l 

, J*i]L ^Jxil 

Jl jj jf Ujjlaj ^ Aj«L 1a*j1I iaJI IAa (^J A j, ViWllt Aiftfl (ji ^X jj 

Ij 13 ■•*! !'’■»» (jVl jaJLS t^—aLfcll j --a jl lj ^ 1 till ^Lx ^ij-aj JjfLxl 4_|alS JJC. 
jjij (ji jiaj Lac- AjjjjSj AAijlaJ LLllaJI illi 1 iU •>J puzzle j*HI (j-« 
iau j 7 ijAjll lilliJ lj -2 .-V' i—iL-.viljl3jfl jl ,^»lijll aK .t* Ja, ^ ijAj A_jle. 
ft -V-v ^11 _ 2 j jjj-ojji AjSjjjja} e-lj-kJ - A_1 jLaJI aK .*^11 j| ^ J *A Vtj ■«) 

jA la. ^ -^>al ^_]j J j . .-'jli jjfe ^ lull l ii A j J (^^aLblt ( ->lfllll A J ».il utSfl 

oiUill Cj jl£—kLall (j—a la ^ ~* <■—ill .-ij tA_lj\r>all A_JSJjJA«'y I <lj jlS »*all 

.Aljjv^HI ■^’ s K.‘r^U J 

jA (j^As llx jjSV ^J^La j-aj Ja. ^j ill j-a La Aljlaj I 'YlS -a li lili 

lilj .LfcjX jA Jjlaai Ajjliill oi& ^ i >«-il i^aJic-Vl AlaA^I Oil 

A—alij Laa jj£Lj A_a$a]I Cjj^Jaall jA 1j ja Jx. jA ol_a.lj A_)jlaj «■*! >Sa1 
V ^XJ jAj 1 jV..al*w» AiiJaLall Al jlajll j^A jjSxuS iLjJ AiiiAIia Ajjlaj 
L* Aj A jlf, LiaiLi (_^ill ^yla-alll 1 *'M< ■* -I' J£ LjjJVi lili .Aulc- i—aViLi. 
J ^ JlL*J ^lalll (jL (jjJjL 13 i» II Aiuijli (ja Ijlatll (jli "aJIjW -» Ajij^jllal 
■At Vi l aN 11 - U U ^_a i*'N< .*.« (Aj_jA (ji tLliij l. af> i(jilj u all i^l ll 

dljl£_>iaj >M ■* vIj^VSLuua 1 "11 AiuhOJj A Ijl-> -H A jljjaiaVI Cjjl^.taall 

13j) ^ ..I ... i ■*._» Aiaiall jLl5 ^Urfij ^lalll A^aiai (_jill i_4J_)*2llj aJjjjuOJ 

ail—uoll ^ If- (j ;L*<i i ji ^ If- gj n i) I -1 \t~- ^A_l*L=kj A_1 (j_j_Sj 

2 2ikiall ^jlluiiJ > AlSjJiaa'}M illjl^Lall ^^Ac. (j'L-i Lo£<a Ajjj^alllj 
^i lilll Lj^jlcl _jlj .(jVl A-W>>lj 13 Aajjlall oil (jaLyii £XujJ (^3 

L J |N< *,i l ^j^a (jiLox Jli jjii ^-a^kl (ji ( *,lii2.tii2 IA1..1C. I—a A_jjlaj ^ILua 
I - Ij l .-^11> ... J i^AjjUxrfJI AjJjjII ^TAuii La jUjJ A_1j1aa]I AXj j^xaVI 

La Ajjlai A_ilbt3 (jl diaj lili lAvtiia ujljj lil AjjlaJl la 

aJjI^aII \^< ■*•■» jli a J.I.KU (^ilt j jl Jill (^lc. 1 aS«j Lil aIS »aa J-^ ^^3 

?A31J lilll i aj^* _2J jla^il jjp. L^jjlSit--aj 
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AjjU. j* ikajU La JjijiSj . ^-alstil jjjaSU lia iu^u £ij-ajj iijii 

^jL*J A < ...''1'-Lljla-i jjp. aK .*» ^p J JjALIall jjST) (p)o jila A. v* a ajAlii 

•2.(p) LU>> J^-' j-« L-a_ ? c«aa 4j, j£i-3j JJ-^i <J 

L. ■v*^j iis ..ialj Cj5 j tji j_y-ai ^'•’'■^ ji (J^Sa-oll ja tTi j 6, jj^&V I 

■(p) csA* O-a-waajJI (JSa ^ tijjJ j*lj-JaJ L#2 j Xi j'* Jr* j 

1jl£a j .LwLlaajLa JjLa I g - >— ' 1" ’ ys jj \jlLe. j tJLlljjjjjJI aiA jjjal ^Uu-j 
\j ' .*» cli^/La j_a J _jl oial j 4^3jlxlJl guLiill tiLL A 3na jLa *'! ■ >* 

j_C. A_1 'jua cllL-Jal jlal t _ g _i) J^ (J .^i~i JJ 4A ..i'l alc3jJl l __ s -Sj .T-] — 3 Aj-miSb 
£_a ,_uajL*jj ji 4*i/ jj§ LuL^Iaj (_pa*jJ eiLca-a jj-mJ Ajiui clililaE. 

Ajj_j_i*ajJI cjjl£Lci-a]l j^ JSi jl * ^ * - 1 (ilii (JSjLi cj j —:j .Aj^fri-all Uj-lAx-a 

,1", Ajjh'ill 

lil La U1 ^uaiu V imaginary chronology ^ L . a il' jjjjLill ij-* • 1 ^3i J!j 
1 £iK-il-a Qaj all-alS Xi ji £cia-^all j-sj 4 V j»i jciSj (j\ cilia, il jlS 
cilia. iS "^iijll” j} ;Jjii ji jSLai (Ji-ail liA (ji)j ‘(p) A^-aVI AjLjjj-aVI 
i3 4AjSuLall cilia ,^211 Ig^a&j Xi AJ^iaJl (ji® 3V>H ej—dj “^31i £-*j .J*-slL 
aiLi cj jtSJco 4AiLall aiA ,_yA j i^j^jai cjjLLi-a j-a iJixIl cJilj 
Aj jtLa ajjiaa ell jl£jiLa j-a is j-a ^gjl (_$ijj ji LaLaj j S - a < J ! j-aj ,Aj J J ■ ^ J 

JUJI ^ jaa2j Ljfti jS3 .Ji ■iic. i ;i"4 . l claalS (^ill cjvliulallj 

.T-I Cffic. jacaj (Jlai) AjL jai Lallc. jl f_y ajliilj tA-laaJ 

liA j& (^ifu 4 cjjjS 23I Aa j ?UJJjJaJ j' Ti jr^Li ^*J '^Lal 

AiSJLall jl i j a j 4 X 2 (j^J.i ‘S^ia. Aj^>i=j ji jlj-laL j jua*il l 

4ajAiSli ji 442li Aililall dllia} jji Xi -3 aA->V| aJjj^>’I 

LJ lc. fiiac. *lilj jajij ji X 2 *-*»^<ari lilj .X 1 i-JJAl^i (^iJI Ajjj— aillj aiLiil 

(JS if- C_llxj]l j^ cluS-aJj 4 X 1 "“’La LftHa AJSJLaJl (_g jli.-.fl 

't* m<.« j ililc. ‘X 1 -j AjaL-aall Ajjjcruilj Ajijjjxa'^l dllijs-cail 
lilii liaj SXl J U3_JJS j-a jjSi X 2 J^ (ji Jj^JcaJl j-a Aii ^^ic. Aailj^l 
.LliliJjlj ^g-aiSJ JJC- jlS Xi J J< U .. i- a i i iililSlj Lj -a itf i jlS X 2 -3 Jj^i 
I ..A j‘a a "\i ji j^aj 4 LlJ. rjit (JL-all liA j-a , l a ‘ i--i-a l i ^i-eaail jc-J 

L-a A K. - - ^3 La Aj^iajl AjKil A iil jl ;aJIjJI Aaj_>laHj La Aj_^iaJ f i jji il 

j_ji_a ijiajj A I ^iJI clljiSai-aJI iic ijiaiu jcsJJ Lajl 
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j e-LJj]' iLJI — v r. villi j_4 ^ jlaj jlj iliaa-a^i 

. Ij.'lixA 1 (_$±aj A_ljl»i]l sli 

£-a La—Jalj ?.'>. fcil j_c A_jJjV' sj£all J j. jil j r» j (J 13al^]l liJb (j» 

j_A A_2i jJi5ii j ~- ’ ^ If- ji) l—a 5J£_jo-a j—a. j_a ^ U.ll *.. a.'.ft ji_j ( -»j| ..'ill 

the mini-max strategy*cs-^i - cs-^VI -i-aJJ Jj— ajll A_iajjlji*J 

CiLjjivill 1 . 1 ?. t~i ji_£ «lj) In wj 11-) ^iHll /r. -vj (ji (jSxu-9 jl_Loll 

j£j»aj £j»j .La aK Sha Ja*. AJlai iil jj A_a.ji £~—ajj JLa_a ,^i ^ AaaIxJI 
a-jLa jil oljl.irio’i/l j-<» jL£i A_jj*«a k-jjl j*J a j ».;’iiL» ( ->.x a'll o_jjSa localizing 
tj_5 JA.I Ljj J.V.La'i ji La Ajjlaj J^*j llii «J1 aSj (jl ^ Jj&j (ji jiLaJ iSjaaSII 
_PSi o jA^Vl A A •" ." i V:^ Ijl ilaJbj LJ ts. 1 ..■•% ^ \-jA>.lij j.jjiL]' viUj -IxJj 
,(l jj » j (jjjl ^.''.t.aIL'^ Lg.lflal ..■ ja A J^ Aaltai 

j-E- Ajal A_ajSaJ j^Lo -( a.'all' LgJ (jl-Llj ji jiLaJ S.*' J 'f- j jja ls>jj 
'.')';■> j»a J£ vLjLls Jla (^i A-ljlaJI AjLj^yi vJjiiLS—all Jl_a-a jj jj jia 
<JaJj (^-^0 Tl 3-=-« T 2 J-La aSJLaJl villi JjLa ^Aj ^ajSjII 

J.i-v.'ij ji ji-aJj j. Jn jj lj.fl s 9 ~i >L*C. jaiaVI vJLil^.vLsil j-a lij_ja 

ji A .^11 >jVMl (_wa*j 'a /l./i ^^jill Aj jiaiSl Aa^Sj 

A a-£j - ' «~iil ^ a ~' , ‘ \_a UL t( .thiL,j .Aj j j . 'La^SJLaJi (_ua*j 3 ^a 

. j- j_ia j«allj Al.^'fliij Aj j^JLaii Ljljalali JS] 

iAaIj jAOAVi iLlv&JLaii LS Jc. 'jj- -»•>■ j Ac—Ma'I - -'r-i ji (jJsl^aLj 

j^uaj ('J ]-La j^j^ii ^-jA~'\i ' 8.1 Li - Aji jj ji ^>£ ali jx3 tljlra ^jic. j 

jj iaJj'*^ all AaSj jAiaV' *Lj^SjLa] 1 JLa»a (*-i— jl UJ“ ;•* ■'?"■" ■ > ’^J ji 
j jSj ji «a]l j-a —lij jLa^a j; - --J La-lic- * JJ*-'*** jSaaJ 

iJjjt£LLa]| jJjj» 2 jIjj .1.:s. (_^A&. aL^l^jjl jl o.Hj jaC- AjjiajJI jaJu 
ijiij >Jj>lSjjLa jjj»'" (Jji lj] 1 l.ij -'-v'i j tAljl^all jjc. AaijjjaxiyI 
AllL.i1l AjjJao3l lajlJaj& ^gjll JILL AjjlLe n^j -w" Ajjlaill A^.1 jj Ajjj.-^nj ji 

_UJfr 

Jl j; V ‘ jVl Je-laj ^ J*-Jl Ajjtiil J-oa-all (jJa j*J) ^c. jjj 

juaxj <iIljA jlS tLa A.K.a jfc AlS ^S3 .^jSLa ( ia-a iij lilljA 

vl:'^=w)j ^ fii JaJ J uajj Lai‘>j * 
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^tlLu^aua ilijOaHul i3j <Jaj ( ^j!I tLuiSH Aj&jj <Jj^ 

<jlc. 421 jja fujsj i fiujj complexes ^ -^-i ^ 

l'isA i1£1£j£aJ! g-1jjl ^Ljajt £y> (jS-aji ^£1J SLa 5J£iL« <Ja. 

' '■ .If. '" J <—^J-v 4 j (jLoJ La A^C. jjj Aalxlall A-ijaSI-Lal' (J j . v l li 

(2ya «_ ’« ■ »l l <_uLiJl j ' ^ ’ I |_J'^ La ■*•.<> Ja. 4 M a «n (j*a > _ 11 ' >1 ' i^lli 

_ 2 La 3 Jjlaj obi jjJ) <L_jau_j 4JL-a ( jSLaj bA (_ i«> al l ( i 'til l £7 j_J-aJ 
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dxJLU) Juaill 


^ JUxaa <£&-aS JUu*» aIU*3i 3i_kjJt of 
OOVjl—Jl Ju Jorjj lAjjkJt J?Uji Jj-ljni 


S.Toulmin (1970) p.40. 




(_J—^ —9 (jl_»£JI Ajv\ i^_A jiaj]l (ji ' Vi-*. 4_u3 <3l ■* 1 /.j 

“Vu9l£j Ah uu Jijla. »j jA (jA aja-^.11 i i'^ll Jj ‘ 

3J Cjbjlajll ji (j-ij <j\ ,^Vb 4 0 . 1 ‘NaU ja-v* ^jJ| ^jiujj^^fl i “ ■* ,«U 

ait..;JtJ A-flilaball 4_j j j_wv.JI Ab^£_uLa!lt ((_J_s»J jij ■■ > < jaj] 1 j .-j ■» ■ aj X ~i 
4 J - T k 'il l liA < _ 5 J& Cll-aoll ^gJ) lu_jlaj lili .5JLLuJl Olu^laill l^jj-SaJ ^jjl 
4^-9_>s«—oil jl ji LiJ » 4<jjljll oAA (j_-o ujl jjlajll Lj_uj_jOj 

lg.4. ^ajj l_guelj£ _jlj_La 3 j3*va (j ■" ■ ‘-'j Lajl A j_j ~i A _ ^ .„> . .S j\ 

A t A hi (_)j i «-i3 ^3 \jjJa__jC. ^ji Ojljj a *»j. .« <jjjj_.au j AuSjjjjaj tllS iSjU 
« in iOLj^laj]) <_aJ jj dj^£_jLaJl £-1 j_ji t a ■ l_jj_laJo Uui__aj 

Vj_aL« bLa. 4 jjlViti ^3 j>j (_yJLa Au.W'il <_jal£ ia jj_ia ->. j j^l Ljjic. 

.1 $$ > 1 jj (^1 

a3_A 4 _jaLo ^Lbsul Ljjle. ^JLuj i<_ag_a]l olA (^-3 ^ j j_jj| jua jii] 
<_IijVl Cui j_u_u]l (jjauau ^<Jaj <_5li&) jSf Uli3 4 (Ja*j <_ii£j tOLi^laill 
<iuJa (_g-3 4 a,u»j 4 jjbi j_a ^ju£V 4 —JC-Lj-ciaJI ■-.- < 33 4 a3A ^3 

(JjLuxi j»_Ij tA join. <_J jiau c-l ill <_Lal£ t--' (J-’.'J ^ ~ * 3_alj - bti 

(j /u »>j‘» J (j-lc. AuSlull ^y3 bajl 4^-j_aJall ^»LajA*ifi 

a CjLl^jsu]l *1^*3 % ^1 al***u 
4bajlj ) j« <jLS L_a £CJ^>-*-a (JS.tt ij ^t_iJajLu» 4(^1 jVl A-laiill 

<^i (_^-3 ( -» i nt a 1 1 iA-i jlLaJl (_g_lc. 3 4 “A J^)Jr» ill ( -vJ ^41 (ji j_& j 
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3 ■*> VI £_a A_j^l»j]l d j >. '» jS " jJk l_a" a Jjkjl jjta jQ~i 

j\ <* \C .iU A_aliui]l (j ujJ Bal l (j) ,L$i 4_ia3Liall dlLl^Jajll jljj&VI 

^^-3 j^j-A <Jj il_gJ A.jafti V L-a 4_j_jlaj] ji ^ JL^ua^ I 

^-S_5__)*-aiVJ A. ■■ ■■^ LLall dlLjjlijll 4. ^ -v l J ,a ^_3 4_i_^laj]l Jja ■ ^.Ic. ^^'1 

^ ■ jS^U (ji e-iLia i _ya\^yZ\ ^ 1c. |3 lxil A . B ,v «la dlLll-ii ( a-] : »»a ■ “' ■ ■■' .13 j _lgj 

(j-a (ji»jlalaa ttilL (j-a (_^a&xJI j >( _>a3ljlll > _ l!;r. dl.Wj 

vJa *(_]!.>. ' , i (j ~^*)3 ,4jjliall Ua j_j£i Lajlj (Ja-^y dllj^jlajll jjl ^_vl,•> 

(jjj (j^a (J . ^ifl VI _yA i jual l lAA (_Ja j ?villi. (j-a (Jdafll Jlxj AjjJaill ai& 

?A_swLLall dll^LdJII 

^j. u .a 'iU (_5 JJJ (j-a Aji ; jA (J^aill liA ^ (^jlill (^....ijjjll ^&J>JI 

propositional networks Aj j - ^aal l dil£idll <>a j j q'H-v a (jAj&_$j <jjj 

."Ajai& dllj^jlaj" S^le. ^ -n. - j La Aj3 (_Ji-l- 
A_*jjlaall <j? _2 vill^ ^j 4^g_al*ll JV,^ ..iiU A—jjLulaII dll jpVI ^_3 
tt jjjl*i tjjAC._jj (^gj) (J^Sfl tS^) ^13-i t .->a Jjdj tA»‘\ dll 4_l«i*jl 

(j-a 1.1^ o^-la-a Ag. j<!-> a i _ylc. AiV-dl "Aj_)1*u" ^U-.. -*" - La Ij^Si 
ji "d l L jgj . "l j " ji "dsli_da ,jk" ^_U.L> Sil_& <_i aI . ^1 dll j dlli-Hixa 
J A I i-i l ■» > A J'J ^>=d dll j_iij a.l_>Jfc , j/ LfrJ ^L.aVlVI (j-S-aJ ("Lp-Lja" 
A .Via I Igla di ^ 'II jjjaill (j-a .A j» jiU j U. ^c. A-L-taia ilil jitJi 

—tJjjajSIa _1 4j ..^L.i *«i A_j_^iaill [ ^ j ill -A) ' •> 

u* Boher-Kramers-Slater jS 

tA — a Jfll l A_j^jlaj l _jaS_jl_a (J_a& j 4Aaj_j_daj_^SJl S_^ALJall (j-fr jjjj—wjji 

ij-c- 3-ijjh A_i_>lajj __jliJl 4_jl_^aJVI l>& Wegener ajj^j 

,l_U^j\ 5..1AC. 

Aftjaaa ^gJ) ^ydJ Ldajl "Aj_jJi3" ^ILu^aa ^aJLaj 4(Jjllall 
kja JJaSj vja —j 4_^jSj villi (ja AaajaC. JjSi dlLdaljIal ji L5~W-« 
"Ajjill Aj_^ l-»il l " (_j& 4*'l > '>'i~i i(_Jlaall 1 LgjJjla v* 1 '^ 

oiA (JS ."dlljliJU Aj^^aJI Aj_^lajll" ji "j^jallll 4 ji 

A-lalS 4x. j a f> a ^>jdj Jj 4eJ_^ia Siaklj Aj__jlaj ^glj JA-aj V 4allV\aJI 
(_yl) "AjjjlaJ Aj^laj'' ^iOaaaal ^AjaJ V 4 ilia AjJ^all dilj ^lV'l l ^ja 

doctrines d»liS2«-aH 51alS aLIc. ^gj} AjSl Sojia Sia.lj Ajjlaj 


88 



O' 3 'Jfll loijjlj 4_Lij_^all 

-^- V -1 l-i . *-i I jj ■ : ~j * J* all jj _ j 1 1 ■ ■' 1 <Ly>ilui ^-3 ijljjju AjjjJaati) 

111 ml 4.Jjli*Jl (3-° o.JJjS <fc(Jl La^aC- "4 jJJI 4jJ=»j]l" 

Jlia ^SljJ 4_iwjJj .Sl^ala _j^C- ojLail <jb JalJsl J& 

Sj ^lW ' 1 fl *. >a"' S • A. 4jC._jj Cjllji .i-%~i (j* Ijjj£ Vfr_jjj jjaaij 4 j Jail 
*Jiij_j£ll 4jJaj” ^iUaj^al Jolml J& -lLo3 J 4*ij.1~vll "JjljSJI 

iCjLjjJaj Sri jn-v ^J 4 JjljSJl J&^ iJlAj Jaj Jc. ((_£jJ C-Lwit (jJJ Ja) 
ji ^jilil S-il&l Jftj ‘(s-matrix) S ^iji—a-all f—>L> >— SjmZ 

\ Ag hi 2 ^.jj (jjjjjJij ^i tjjj - CjLijiiill Jaa. .Renormalized 


4_j Jj j; • i_llta jCjcal 


J—i-all a^j\ ijJajll (^)-a (jj^Jb *j£j 4 a— aLJi I nIII ifl> (jl V) 


3lj S-i-aj-a3<Jlj (j laJJ ‘" A ■ <a5\ jj ‘"' —jl Jj^Jll t>AA *lajl L a $jl l 


-j j a'U j -j j«~l l JJ—ajL: J 4_i j-la. lilll S 1 i^l nj l «a£ U1 

J \_« 4_jl jJb j • -.all I 1 J ^ i •>! i iiV I i—jllaall j _4j Jai Jfaj (jaaj^Loll 

V iJjLjJaill (j_<a (jjc. j-ill (jJJUb (jJ_J 4 j.ajj.ViV. j 4 _jS_)jca 1I Jj Jill L»oLaj 
5 j-v l *ill O-a J ■ -^* aixll - 1 a*i' (j_c. 4_J Jaj \.‘.j. J (jj) Sj ,jl (j,5Laj 

.4 ja. .Aall 4 ^-v 1 ■ \ \ 1 'yg A ja \*n ji 4 j -V jJ*■ 1 \ 

( _paj_aj i—l uaj _j_A 4, j.a\»\l 4_ujLtuali 

jjjSJI ^jl Jj 14 j >-s.1 ^j£Vi 4j jiajil CjIa^_j 1I ^£ilj JjLjj \ jjlfe 


(ji ^ ie- Jaj 1 Sail (^-9 (■ > l»I ' 4JL—(jj-ik_jJ^ali 4_J ^LS (_^Ul 

(^jll 4ja_j*-all . “4 ^. Jl (j^j JlAiaJI (_jiaj*j 4j^aj»aC. jjSS/I (Jjlajll j 

JS ^c. i Jj ■ >i i ^yjx-a Jaj 4j\j_^laj JLlaj .'.jtj (_^ill (Jlaxail <jC- < —UKJ 
4 Ji jjL£Vj "0j^" (3-4 £ JjSI ^S1 4 ,.a» l < ali Jill (j- o . i l^ ^ai J' 

- b a~\ l ~ (• ai 4_Uji Sbi (^-& 4_^a ,^yaC. j ^ < n\’1 CjLj Jjxjll (jl t4_—aLi^ 4_i_—aJ 

Sj. ^1 J. -i4. JSS?I djlj Jaill (j* JSi c4^ajjajj ^-aLJl 

| J ' Jj..a~i\ l (ji A-^ i ig^ljjSVI lift LagSjLii i^xall >°~1J-». j>-a 

‘larger theories oi* 4_ajxi» (jx. (jVI Jiai S-a^Lall 

(j.i ^j ■-■ IjlJb - - -« (jV J .LaLoj 4 »jttia 4,**i juol iLAjJoj 4 4»j S J 

N •lla'i I (i -le. JliJ . . ^ 4j_^e—j ^ i^'vI i"il (j_C- jjJa, £—ia jj 

J-iJaM (_Sii Ij .**..\ij \ ;V->a s^-a.i \—a ,. > i ji (ji «-,i. n l. » a i l (j-*3 t(i fc i -a il l 
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S_^_j3£ll (jil Cy*J .2 ^jll 4ij^)*-<dl J jg >1 1 

(J^ ■ *« \<agjw.Vs.j (jljj^laj Jta>j3 <(^aixJl (jfc Cjjgia (jUl 

mor e ^ j-"_j-aE. _)-j£Sn i^Uj 4 »j'l-i (jj& <JI 3 ^11 < _ s —il jx&jt 

.general 

AaaIlJI ■•£ jLiil!”- (je> £x3& 

"4 J<al»ll dal_jjjll i_j_i£jj " jjLJl 4_LaC ^j- 3 (jj£ (_>uLajJ _jfc Jal 
(jl <J_uLuVl 4-ialfc J ■ “*< (_5 jll ^ yxAn Jl 

...;U 4_iallll (j_a 4 <ag.j<a Cl_>gJa .j^l (j& (jjS o_j£fl 

djlj jL-ajll i 3 l Vi <jl_i J ' m-l & Igi >r-ij < ji »<*»j ^LjILjj) 

4jji Olj inn ‘"(JLaJl < _ s _Sj (_3jJa" ^gS .Ia( j£LaJ (j *-/ i L*i^ 

(J (^_9 1 a a^bLJa £> 4 .j4j5% (j-C- ( ]■■_j~< -■ _ji 4jt_uilj 4..J9J 

dlLj^Jaj (j-* C. 1^J> (jji-uiy* ^pl jIj (_$1 4 Ihfl (Ji.Jj La£ .(jjjua 

.^Jjl jLoll >«-»!‘ic. (j^a _>3Si ji ajft ISl »nfl (jia^jJSU Ig I* (_JS c4jc_jj 
(JjLj i-ijialll <*JL (jjS ^&l3-» ■*»!j) 1~« f4jljUl e-LalaJl (J_yJ3 J 

^Jnut.* 4lilj ^-pl jUil ^Jlc- (JS (J -Ajm "mature gflalj* Igr 1 ^ 

, ; .'ill "^j^l__jLill (jxi J4 _jLo*j 1 jljuj (ji »LaLl 1I (jLS^aljj ((illicit 

-*<j ■■■ { -> la 11 CjI>j3 (£-&j .<*>"(^. .^1-jall ( i M l" 1 » > i j i *—a 

(jl . .liill (j-a ^Vi - ! .....J _j jj»*ill (Jjta jjc 4 mil .ilLhall ^-p'^jl ill _jl nfcl 
4"^jjl jLj]I (j£. I^J g„> (JjLaj ^ "'ll J 4 >^»l~»lt 4_jJjaJI dllj_ )hil t 

^jLaJI (j_a (Lojlj ^LluSVI AjIjIa (jUaj dilj CjVL a. (jit 4ajih~i t^jifrl 
4jl ,Axj oj^ u~>.l 4.4 h4'i ^jjIjUII (jSJ tig j& (^lajllj Ig h^Ij tlAaaj 

^ JJ ( r >4_89l£ 4^.jO, "jjjuiJI (»SI J* (ji <^11 (JJ^y 

1 jl l_oc> (JjLwull (^j »L o l « Jl i■> ,nl ^4_^_j^ll a^A \yw~i 3jaj< IS^UaJ (jjS 


ijjaj.a) "(^aUli fWi" ; v a iiUa.j5li Normal science (») 

I Jl ^J«Jlj 

j& jl jUjc-U ^Um 31 ji y ml jSM flmSS ,j3 U 4 1 IU 

Ijlj oil A_J& lj>ail Laic. 0 jl.nr.lj AiLaJj o_pS flail 

f - vii a dj "ordinary''^ ’’normal" Oji l*!Ua jjSj Ji t^Uli flail U13 

jlall^, jJasllI 
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o'±a tj-lc- “jji" (jj-Ual .V Lia. LaiiLa j_*J dl ..ill ,jLS 

t^-3 s ^~a JjSf J ol—alxjl Ixjj l4—ajS?l tLjji j .”4wajS?l" o_^3fl a-m l o^Jiill 

4_ji 4_b..ViU £ jL-aill o-LA 0^.1 4—Ijjl IjLa .A_Laj £ jL*j j-C. ^Lajl i t i^J l 
c4 —iaIxJI ^ jJb 4/ <4 j1 .... j.H 1 'Q '_' -^ i ^ l *i JjC .* i 

.^JaJ (_£_^a.i Sji9 i Juj jj-oj t .^j--> ^»Jjl jIj jr jjj_j 

Aaa .AjIIc- A-aja djl j o jjjS <_ylc- Kuhn oj^ 4$a.J <_£jiao 

4_ijUaj <J^aaj maxi-theories ji £• t_i jjc.1 

4 —jjlL« heuristic *■,, » , ^ J c. Bjic.1—a g,>_^o A-ilSa-a 4__}9^>*-a 

Jji Kuhn u j& o_& '-‘HJJ .mini-theories ®cAj^iulL 

Ajc. u ..:.-^ global J 4 _uJL«JI dAjjJaiJI oJja. tjL-ul a ') ^ylc- J.id) 

4j-a-aba (3 ~V "<jj-£" (_>*a_3 i_j .iJSj /‘^o^-J-vall j j *1 .*11 dlVl--w 4 ^ I j# 

2A>-*j (ji £-» (j^J ts^ fldajl ^aixli ^ j»£l jj]l 

(j>>.»ij <jwa ^jLsu 4_iLa to ^1 sjJI ^ (j-a SjII (jft "(jjS" 

^L5 -i-ft] t(jLXa]l (_)j,_i. ..j ( _ s _lc- .5w\ -til 4 j 4 jjJ , l- 4 ij. . >»U 

il^jl mo j _>?juajJ J<eLi Shapere _>Ajbi 

■1J v »l l jjJ) jldij t4_jl j ^ail jLill 4ju.a jjJ] oUuVI dial dua 

iSs UJ _>^J ^duiJJ3 Lai /"'H w )SiU "(j_$£” ^,^ri..il ^ dlLjaSlioll ^JA 
<Jdaj ..i'ji' 1 ( tU,M " (jL "jjjS" Jal_^Lil ,^2 UaaJI ^^ic. I 

,J*JI (j-a 4 j , , j‘i _) Sjja <JS jj4jj ^Sl_jil tUjyjLa jl uLi 

griL«ull tj-a co-existence ^jldoll ^il \ a$l ji <jj_>ai jj 

t ^-i w.- -i- k 'il l J -v a _1c. o .> 1 LaAA-a.i t _^-q_j\ aj {jl *4 . -al n-.ll 

QLjaljjiVI 4, <Sl ia j 4 ml toi ^ 3fc ■n'i ■ ■. -»» o j j '1 

jLioll {j-a .1 h vV J3_J -t ^-ai*Jl £waja_oll (Jalj AAjuiLuiVl 

(Jjlail t- VI .. 4*1 j»J 111 (JjJL I—aSaJ Aoc. 4_a_)S/l 4jjJaj AlL-JtJ 

«■ „ .. a .. J*f > A *4-ajSn diAaJ jA l^-La »jjjSJ|» jjji 4wajl jjidll diVla. (j* 

j^-3j to^jlra t_lj jr. a4lLiA cliliSj ?"4_ajSfl 4ja,jJ" j jl ^JL*J (j^aJ 

La AaaAi Ia jjSi (jl 

t^-3 Ajj j > » Ail l di ^ w L a l l Jjj-J Kuhn OJ^ 

‘t^IL-iA jL (j 5-S (tl .a j L_a _;l . VA a. rt jLJl ,-t.v -jio ,^.3j (^^^oiajl (jiUtill 
oAA (jLa "4.j..o.ifil" jl |3jjl j_Jl jl 4 jjj tac. ».. 
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(j-o jjsSi £jL2j AjjlajJl (Ja (j-8 Aj.^lflj A_i*_Ja J -i*j ^)jjlx*]l 

a“> ■ jjJLuJI vJLiV^-^ (_paj«j <J_a. ' g i^aj jA?L^lajl—■ 

L^laLujIj A ■‘*»N< .*-.M A_ilSJi (_jl L-a£ J • ■■U Aj jlajJl 

_(jjS t _y3 IjLa. ^AAxu iaj pi p.’ialilj 

O-C- 4_!u»aS?I tpUaV' (jJc- Kuhn 3-a-J j>-i 

AJjIj^Jsu pjjt jVJl p^lLjjj (_J^3 .<1 Aaj£Lo] 1 Ajlj_^laj_$ (jjj AiOlaJ' 

p-pljLf^ _j_^jl3 i“'' i^lij (JjS_j y* ' ■ --a '^j A_ji pi A_1 A_jjS-all 

”UJ^" <-S_>=•- <^-3 ^ • >>' ■ * pi ?lA jjjj pjjljLJl <_ji pi lU j_jiaj jjS 

' • ’ f *- L- arv ^j L$j_jS3 .1 .a I g hj jl A_jljjJaj (jp-AA pjjljl—JI ,jL£ 1j) L-a 

A_j_jiaj 5_ji jj_a (A^laJJ a^lu aJ\ »«<ail oiA (ji pfc_^jj .nolens volens 

o^) ini ;a aJLao&JI a JA 'g~i ->»ja pl£a*V A >7u (ji ^..a-uj A_«j^La pJc- 

,"(jjS" (Jai La-a jj£1 

_j ;g- Lft jjlaj (jjJ A j nil ^-2 A_-»l_p--3 (j_j£ ^ ji-*j (J«aVTi -V” 

.' g*- N - aj ('£^11 SjUoll j uixuail CjVL=». £-a j_yV >‘‘ni (j-a_}!l 3"‘ ‘" <1 

*1 *Ai ...-a pjjl JJ! A-ua\ »aVl .-'1 . ;-'^y»aVI (Jx^ ,j_jS (jSf a 

_.-J j pjjl^jLill (jjj Aj-%j-> «-Vi A3^& (jl (jSLaJ ^la iJajlt (j-a 

£_a (jj-^ ^ '"~- ^riL-oill Aj^L^a ( 3 &H (ji tjla. (j<a iiiUj e-LiJj 

aa a 5 (_J_pj£ll a" A (j^a (j) *A Vila Vi A_j^J_j\all a jaja-s.u 

.(j-a^JI _)JC- 

"disciplinary matrices" "4_nxjH ji ,jj£ ^iL«j -S 

(iiilAi Axuj^ i i Lftllxa plj p~ j ■ * l^JC* ^uull pjj plfl (0^<au94 Lajh 

A_J__>Iiill (j« (ji < j, , ^-" , l J ubS p^iu (ji l_ut_k*alt (j-a 

A..»*ai \<aj (j_y-al t«J «.L^aLtJI P b tp-Lail j_j_5aJ ^g_2 ‘ 

i JLu-ail Jjj tJ (^-Ifr -( Jj a»-» U K ■*.» A.^1 
c>—)jail A_jab._jl_jJ_jjA A ii_J A _) ^-V' (ji n (jj_S" (_^j_j I 

,_g^jLuJi (j’«'< u p,i».i ji t(jjjjij .~L)C- p k.ij t(jjj_u_j dijL Sj . i 

A_ili ^ A . *-i A<a 1 j . ^ A (jij pjj l i ...■»>& 3 j-ajJa-a \ ^ C.C-lS 

A^uoLaVI ‘“J ■ ulja*yt ^jj |A Vital! AjajjUjll A_»al_jll 3^)>a\J<a Aja.1 jj 

.UL^ ii,, ^ ACiil£ -iUill J£i 
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1 <ai j**! ^ - ‘ j ^ ~k- ^ —I| o ja ■ a^ a ^ * 1 ^7 ^ A. ll l (ji l aJ j —^ 

archetypal ^skk 3 J.'^j ii? -»«kJ Jki-i) "'-e 2 ^'" ^.' °-A-“XW ‘■- s ‘'" v4 

^ a*;; i LoXic. A_ji k^LSi £J_jj i^A-igj^^aj 5JSki ^gk A^Ja\jj Ac- k^a i 

a * -k. j\ 1 «iU _ J -«.U a ■»j^Wj \ pg ]li tl gll j A—kaS?l 0 • '—£ -? (jl_»ollc. 
4_LkJI JaIajj jjJklAll llfc Jk .Ajlj fjljklLi -‘’<jj^"->^ 

jl j»ll < ^jjjtiajj L» I ^. g , s ^l i flk l ^ k pi—okll jj) *A_Llillj ajjUI 

(J M -^l l - ^Lk kjla. pljL <jjlj3J '3ft> £*J ‘W 2 '^ AjkSfk 

(J.I -., ^3-lc-) . A J^l-l l l jljjjkall J \_ja.jijIajVlj 4_ai»lpll A, j ... i l ..,Sfl 

JajLaJl «; i j, L5 Ajllall pLaIc. j l pi -ale. (j-o t(Jlkll 

JjU-, jli lift, ^Jlj .(AjUajl kk.j Skill liia. UJj'jS ‘W-kS 

■ -■' i J-"' A<-.* "jjfc Aj 3 <-Jj& ja Jjfc jrkajll (3iiai* jya ^l*Jl 

(ji "jjjJi" J-aL <jl_£ jjalliAj 4-kbij A_j_>iajj AJJJ—k -A_Jj3 

.^jLuil (jc- Aijk £-« WW j 


jSLSV g-aiJJ- 4*^ 

^jll kks»t j^VI tpwu ^jJc. OJ 2 u-'-oj 2 »->*£ ^>4^-1 

Imre oXs 2 ^ c£>«) O^i (AjjjISSII fkl' Akk l^sk. 

JIJ a«M al l ■ -.1 j^jU. ill" i j ll~i a. 1 j,\i Aj^ki jjfc Lakatos 

kb^kill slk ^^k ,_£jjl^V (3^®^ .f^' J-A* 2 "super-theories" 

[^Jt, Aj!51j _y^\,\c. jlj ijjij ‘" 'kaj 4-oUil 

kliLkial jj 9^U ("^jkll > iHIl ^jk ^C.Laa" ji) j^J-o -^ 

Jk-allil (jj- 2 V^* 2 J* C^ 21 * X <^' V-'— 

.('•)^l 

klil_=wjjLa Ac-jay," ^^k ^jjag <-kiSll ^k ^C-Laa- -Y 

("IjL-o ji «Jjkj ji ...ji; J* 2 ^jsjS (jfc CjljLii) _ji Lpja. aJ=ijIj1a 

.Igntarxj ^ Uac-j (_yio Ak jill U2Lj^)Jai 

AkV AA>lii JS klja. "jJ)...T3‘ T 2 ‘Ti Objki O- Akk," -V 

. ill-' j . ( ' T) ”SiIUJl Aj^>iiil'_SJ!£.k^ kljl^ia Aikal k> 2^- 
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jS-oJj t fc 1^;ill e.V^-toil t-il^j.Ol-l_)laiJl 

^ -Oftll l <ji JJC. ^jJa AjJjia ji Aj-#j3j (j_ySj (ji fciiajJl 

jAill AJIj jA' -"(j_jS" (jo jjSi <_jia. (ji_jjlSV -J A.uojJlj - 
jj j*J 5.^.j-i" ji "l#*ilJO*) L$ JJ^a” ejlo^. Ail .1--»->• "ijte'U 

‘(£_^3fci Aj^jiaj (_ylfc la j& _j3Si Ajjhill (Ja.^’i t5 ic-i "(^Sj^jAaj 

,l$J AjjULa 4_ioJflj 

.(jjS I jJjlaJ tfc* Ag ■> ait (ja C(ji jilSV £ 3 _jaj Iaj 

4aoaSH ^gle- (Jj t _;Ijj&VI (jJ*J iaij (jijjlSV (jli t(JjS I o^ lAi j 
(^j << Lma’i <Jliaj]l ^ A_loi,ll liv ill ^col^j jj^a JuJxJl Aj2fcj_jlj]| 

(jij (Jjlall (_^i__>11 j ii.L L# IjjjS (_^ill Kuhn (jj£l la^Li. .Ajlj (_$!■?> oil 
V gr^Wj ^incommensurable o-ljali 51Aa jag. ^iLoill 

jaj tjjlij (ji Uii jj (jjsk ^ iAjISc. Aj_jiaJ 

cJjl^j ‘ujS (jo jjSIj .4-ui3ljlftll ^ 1 ^ ill Aiilalil ^yjMiill fOiSlI ^c- j • ■-»j ■" 
AajlaJI Aj^Jaill 555l*j 5 ><->\ ->II 5<*i\ ,tll Sli ., ^U (j v^-.j ji (ji jjISV 

,l$J Aj jLoll (_ff jLa<all Cjlj^Jajllj 

jjjSSll ^gi tii. tafc .i l l jJ (jSjjlSV liljliio ttiili (JAio ^ (j£J 

;Liaji oAJ^afc (_ 5 _jfci Ljjft jjjl lj <Jj i(j_$& ^-iLaj t_j jjc. jo 

Lj*JjJfol (jSj^V ^ic. j»AajJl Ajlj t(j_jS £0 (JLaJI _^A lo£ - ^ 

liLlj j^_A L-a 5_j_)Jaj ( ^_3 a,1 J-fc^yll A_lo.iaj]l di jLpjtiill J i t_f J • -~*~^ (J^ ' 

.4jflj_ > jji9yi lgjilJ-»^ (^Uaj Jy_>i ( i $5ll 
fcllLjjiajll (j o » ■-> (jSjjLSV L^j go_MU ( | s-jll L ' *'j g-l_jji j) -T 
t(_^ul_vaS/l (^J .A_jUA] oj^j. 1 rvo .(.yA A_a-alj_jj (JS>Sj ^^all a_jjx^all 

^Lo\_j _ji ^ l_gJ Ajisfc^UI 5_»jJajllj Ajjlaj 5 jI jjj 5jjjlxilj (jLtJJ Ia^3 Aj! 

kx S L\ a a \+ eq ^ A A ^ 1 

^ ImAxLs^ ^4 Q t\ . ..11 4 -i^l^iH . ^<ol ^_qalo**A J Ai .,. 

jJ A i. -fll i °~l -vjl l 0o\_j ji (^-3 Lslo lj jSj (ji JaJ3 (jjjj_^lajj j*^ oj t c-LiiijU 
(^J t(J-Ja . 1 »j al ji-fca l—o.l L5Ja_j .(_ 5 _j_iVl claojll ml l og„io aj_Sfclj (ji 
5-Jjiaj jUal (^gi Ajjx^ ^jljj jli tfcllVlaJI (jo ^-aiiaJI AjJIslII 

c . l l. > > ilJjal Ail 1 . *- 1 ) A. n» . o (“ll < *nl jifll 1 '»y ■■■' (jo_»ja2j o^—uS, 

.l g . 5j t» n (^iill Olj_^Iajll ^.jlluu A. t9l» . t o (jjL jiaj .^Jfc ji La l_jllij ‘(^_>^i 
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L$ji jA (_)ijft ■ 81 ;ll SjSs j^S ^AjjtaJf (_u*Jt (j} -V' 

j) ~i-><ll" — j A ,tU . *> «a U jij—i > n jIj jl—Sal ^g-lc- - l -ft Ta") 

(_5jla_aJl Aj^lLe I. 'tUT1 (ji jjISV Aje. ( »Aajll (j. .u jlt. a ^j <a > j 

£c-af_j_>j (_^i (JS Jjj OL-j^iaiSl Af ulin ^-3 j-jJoC- ^^-Sj jJfxVI 

(ji t^jL# JS-Iij j Grunbaum .('^Oaj 

4 tU ^ i* 1 ^ ■»*t ill A * ..nil ' (J*J) *^** <Q 1 1 - 1 -^ ft-A ^ ^ 1 ^ 

jJLa^aJI Ol_j jULo di_jl£ 1 _a1j / ^L.jWft A lj->~i ■ n/i (_j_Sj (j) (A -jIilU 

4 1 U A_ji "w w*i A c~- ) m \ V ^ jjijiiLSV ^laJ »“j jxls iA_aLc. A.,a,,*-AlJ A fi-t~i u* 

j jitll (—£J_^*J A&lJ t g ^'l-- (ji (jS-AJ A_tvj_j\j 

(J_9_j 3 (ji (_5^>_J £jl—L» Oli (jijjLSV _>-iaj A ■ $ ■■■ > j (jS/j - £ 

^_>jj (ji • *,« Aj]i ‘diSj (_^i ^ Lu^ilic. (j_j£j La I j-ili CjL^JsuII 
^UslLuoI A_ji (jJbljjflLjJ (Jj^il (j-C. i*if ji ^yJJ A JU»1 

(j-4 La-lij _jjSi (jjiSj .13 v lit -^i (ji ^ (I^sSjII ^jjSj 

^ujj-wu (ji ^jlVi ui V t(ji ijjLSV <—l—<a_ji LiLia tlajli t^“>lj 

jjLo ji !2Ljaa* (j>Sj (ji i-AaA uj-aj gpal-j Ji (^i (jJ-JJ tdii (j-° 
(jLS-o) Aj^lajj (Ojjlt A_j_)Jaj (jA-J JW-fSjl Ijuji .Xa-jJ V tiiiiiJ A > U )j 
.("Atj. < -i\jl"j (^>g lait "^Jjiill" (jJJ ijjijjlSV AxL ji) (^^iVaxJI (J_jjS 11 
JJjLj (_^i A_1 (_>*uj oiLvill LllVLAkil ^»SI jl (ji—J (_^_JjLSV (>-C-_3 (j) -® 

^cjjLj (JjS (j-a ^Milj (jUaj (_ s ic .Ijifijj (ji»jxj tirxjll g-oUJJ ^»JuSj ^yic- 

Of j ((jjS ^ jl—AJ (JjLa f gi’lA ((jijjLSV ^ V- > * < *t li f 0-«l Ji AxJ -1 

(—V i l. ^ A_A_jl_i-<a3l A_j f gfjlj (. *! ., ' - J'X (j—A Aj^LauO 

.i’ A ^Aj__)A_ja. 

lA-3k j ^aja^alf (jAal^> tl ,.,. i Vl lift (j-a - la. O lj (j_>Sj (ji 1“ (j) 

(j-a JJlC. J__j-a.j _^A -(^-alxil >J*a 1I (^ Sijfjit Ol_J_>iajil (j_* (jJ-iV 
A_*AjJa - g«f sJj a.j-a OVjf-a-a A_=wljj A_rkj_jljil j A jfjf-t'ifl Oljj» . nff 

(^_j Objx-^Jf aA_A (j>» JU Li*—Jaj til j .f—A jjAj S j jjSl I Ot—J^iaill 
t(^_alxJt -1 a"'tt I—iLiiiSikaV (jVf (Jjlij (ji (j-S-aJ t j \..UG .')f\ 

tA_^J - .-»tl j\ n-fcVtj .A ti f >» 'i t (Jj*-a^il (^3 o J » «-i t j& (5^- ( ^aa- ° 
Oil&i (^j]l O^lSOail (JLia*J ^-U - > j (^ift AjjA 3 (jlc. Jai*a ^i_^uif 

95 



,jj-J A^ JtwJ I lAa. jjj£ 3I A^a._j ^C.^ij « ita'.,. ^jJ| ^aLaoII 

SAjJa <j£- t_ijJk.l Ljij) jjijjLSVj <jjS <^ ? Ak.j_jAjj AaAsI 
OJ>^' o-* jjjS jab a=>.jj (j£i i(ajI Lo^LmJ jajSL (jjAj ( _y£j 

.A kfl) £ya Lujfij JjaJi AaISj 0_jSa _^j_yjaj (J_jLa.Lu_j t \Vi«« 

Ju3U& 4jt_ula 

• *» •»• 

v-J^A-a L&* :Aj S . u m^ 5JI vliaJl OjJlij fjM Jjla A Ac. ^Jl Uj^ii jji (3,U4 
(J£j ,^3 A ; u . nk l. j» - « Aj^IaiStj i^jtjljSJl 

<S^=^> ''-l _>J& ji LiaJjS. <jL£ cl>w l lSj& tsAj*- 0 j»Uaj 

tA a . nUti (^g-3 c y O . ,...iSn k—iAJ_«a]lj t_iAA—all ;(_JjLa <-ll -<.; > jll o~. 

»_jajla3I j ivj_^a vLlI ^Ic. <_J<—- 1 ftJ<a]lj SaI_^VI 1 . '** v ■'*J 

<^- a t ^, 1 sLaj^lj A tVioll i__ift A_aj ~ If- Ajj^> 3 '^>'l a j 

SaAA_a1 !j < l s-® Aj1\a .ni^l^ Aa «aS_j\aII j * a» Vl 

A_Slai <illj j t^L. j- i e .VI v-ajLhj ^Jc.) Ua._jljiaiill ^ (_ja_i*AAll j 

A-S _) 1 i * . a 1I CJ a i. l l (j—a lAA_C- oA-ft ■■ * i -■ _’H % j" y (_) ^-S.* J _ I I ..,- a a l.la 

W=> ■ ^ 

aJaaj A a: » a alAj jiaj (J^a AAft j"'—j i 3- '-> >ila~; ( _J£ ^ 

cK»;" j ‘ljA-al*AA <jjfLi (—lU^lajll a Aft AiSJjSj 

^Ao A . .41 CjLl^iajil Uloj 1 Q-^ *^ 

tA_j^ jASljAAjIj A_ ii>$ 1a3 1 CjIa^ajJI <_yaa-i i* JS (_ya~>*J . Y 

A-C-^a ^ a A, 4„ ^ a jj iajJC. (jft a jjajj ^j-aLi ^jUaj >.t.)% jl\ ^JS2 A^llaj 

. bj>A& j\ AlalSlo 

O - 4 J-i*? (A. A « alaJ t A_ijJaill ^yic.) Jlia-j Atlaj JS ^j) .V 

UW^I (j—* t? -3 -?) Ai-LaLaJlj (A_aIaikAll . ^.U jj c!j\_3jjSj1I 

o^a _>JC. . Ia aj Lijjlj (Ja-sY A..alc. ^n . ^.1 . >■.£' ■"■ v, (jjSo 

.(SjAwaS 3 ja3 lJawj La IjasS .ojajS AjIaj 

J 'J (^—J tt—luajll AaII a tl A A(j aU (_>aj\_uSkikJI m ■ a ^ a, L. ^\ 
.1 $a1Ua «. ,, 'a . jS ^ <_1C.ji ^ill (__sIaaV> Aac._jj AjAaj LS ic UlLx Uac.1 ...-. 
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A l_S-^ JftW (j-^a 


(_K ■ i T.* 2 Jll l£ >' j.«U udJj (jJa-U .A_jl*-a A i." )\ ijjai 

oJ>j^k._ ja!I 2j ..A ..'Vl cllljL&ll £-Ijji ylc- jSki t aAftJi L&._jlijisil 

dlL^aoH A_sulaj (jl /*"> jl' AjISj LgJ] ^ «jjj <^211 _$i (J l'V .a l l 

A. 1 ■ " ■* ■"!' A_al£» J,..i8") (jl ^_A >■ “ I . 1 jWi <i y-9 A_k-eaLiJl 

ajISj (jL£ tiLa .LjuaJI .yjKj ”La5 j n (j-o^ 3 (jc. c J ->a\ l 

a «>. ■ --«li ijjliUSJl (ji i ~'^j'q j A_jla t^VLa „i nil >... ia . I js H _^jk > ** i •% jl ' 

A_jj\jjjd Ol a^lc < t j r -A AjS jl—uJt tJliLj^laiJI L$j ( il > . ~) (ji (j-LaJ —2il 


AalSj j\_£ IjJj J j.VLa j_aJ l glhrL^La jiaj Aja>_yl jA .4 ii j 

V A_ji A_=k .j (j-lc. jSju A_jli tdijLSLp ^l-jJja ^gJ) ( j> - o j . 'u > *> •vjl ! 

j-a g-ljji j& <*1 WTl CjL)__jIajllJ t(JSaJlj SaLall A?._JJ 

ji jc. 5L2aa .aJjjL* J2P- (® J L1I j (JasJ> j* ji) ^>*JI 

oSLA I fl' ■■%.»! (J g.1 aVi j| ^jL*i ■ .*i ^ “'ll A_al2iall Jal_<uS/l Cli_a_dl 

(JLj-ojVI j jf- (J_c.Lfljj (ji <Jli_jLLia ...ol (j ‘s.aj Ia_£a j .tr.tL.iLfll 


t^a.aSjLail Ljl&jJI JlJSj CjLiLS Lai .i*J jfc jjljli jJC (j-ulj ti_JLuoi 
.Ifolife Jjjj ^2il AjaL-suSVI j_jaH <_L *i «.. ux aj (Jfrlijj (ji I g -i ^ - nja 
JS-S2 CjL l_^3fc} (j-a A *'J» a LLLui |*'Qjtl S\Xi~ JAaJ La 1 jJjlSj 

\ ^ y'Vij <W j»Loi ^-Ljj At ^#iLu ji La 

t(jLa^a]l ,_a (jl Li'l Aj*_aal_j (j_j5j 4-j_jjua A J~% g ‘u>\ l (_g jLail aiij >j\a il l 
Laj t »j jall lJ (J J j' j-'A.*yi (j_x» JaLajS?_j cA_uj^aJi >.*)\ jiAj] ( ^. >i-k*i j 
(^j ^UJi ty a.ji_j^jjiall v_a3j^all (ji tiillj (Jliaj .tillj AjLu 

(y’uj ajl nt^-l ^ ,1.2 -ij j iLilLola. (j_jSj (jjdJ (^j_jj_jjj ^jIaj 

JjLi (^ .. biljSlual (JVjLaVI" P (^1 CjLjJiili .ill) 

yA joJ La (^yS jl ■■'l l (__pialll ^JL(i Aju-uIL Sj.s. all 

Ac. (jjl _jA ■ o jl! Julaa (jla <A ]-il mi\l Lijl Lj j .” AjjI ojlc 

.“don’ts " <_l*ij Vj “ do's" (J*al -J Aja._$lj.aj!Laj Aja»_jl_jiaji 


■ *'0.1 > jla* (_^i I jo_ jl j.A j!La_j Vi jjaLLua Ax-LoJ (_^all La A 3 _jjua Via _j'l LI j 
a . > ji a . a j'o \j a jla*<U lajk ^_}Vi VLuiaji uij (ji I nlr. 

«*»a olll (jjjjjliaJI ftL jjaJI ft Laic (j-a ^JLc iaj jJ tJLlall (J j r iM1 
(j_& »*i> -all! CjLS_jLuJI (JLc i-i-j la] j t aj«j (jc ^-all lS O-®- 
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Aa Lajxil l V jtSaSM ^yj.nS^)La]l IjU I j)_j t j_jxL£UI ^ilj-i 

dJJb ^ <^-9 A_JI jLLail JaLSull o)-3 AjjUaajaVI A_jall 

^ Lai 1-v J) 4 W I 1'la‘i jjLLxj ££J AJiLuya ^Lal ^JLxJl dl'i/LLII 

^j_a ( J iir. ^ LSI ' -v iU ^ jla*i 1 j-n. i_jJj!Le ji La*^yijJajl (jji j A^J AlLall 
(jl (Jji" Ljj VJ ,Aj& <_J*yaijjj Julslll lillj A_jjjl t-M^Til Ajli tAjjLk 

Aa-afti dlljjjll _jj£i (jia*J <j} (Jl tl Vj a a oj_y_^dallj .i*j V 

1 jlla~i jj-C- ^-LlaSiVI Aj&Ijjj (j^jjdajj Qj_ j < SII« (j_a die-La. ^^alxJI ^Sall 

- fl« ' <jl«~- ^..V in (jLS lilj t 0 i 1 jW 1 jili") ( j_ji_iiajj ( -»g ~i \ <i _) t ^-3 t *i.> iti 
jJb A_jlc. JaLiaJl Lnlc. La (jl_a «A_jxjaUI ^_jJi*Jl £ejjlj ji (j hi a l l 

_yA (J ^<-,» laA (j( liSjdi <ji AjLII (j-a AJV tLiaall AjIsu <Ja»l£j 0 _)S9 

^jSi (jaa iLa. a j m *1 (jl (j-S-oJ La (jj-*Jj tJ ,1 ->j j t j 4-a . j (^jjl 

^'^.A-iaAl “Ualtll dl jl£-Ldl 

1 alaa] A_j=yjluJlj a diLi j^LII (jj-i J) jjaMl (ji ^C. 

J ^ ' (jjc. (j\_iaJJ_^a i_lJli]l ^_3 Lagjlj tAjjjaJI jj-ahH <j-a J-*j i ^i . -v il l 
g>l iall (j_fr c j-HI al__)l (ji Ilia. ^ njjL n ia l uiLlij 4(^—MiLui 

dsliAi (jfr Aji ji a ■ ii.aj Aaal'jia A_alt AjL«j j^jlj diaali A_ajiLa]l 

Charles Lyell <J-jV ^La Liit nJLiLall (J n >« (j—L .c . . i. . *> a B 

Uniformitarian JjLjIIj (.LkuVI <^-}c- f^LSJl l L^ i I I aJSj 

.-- 1 A jll La ^g_2 5Jc.la i_ll ij ^le. <JLi_jj~a3Si A"n-y jljL .i jjL tLa.jJjj^JI 
p35t AjjJaLall ^ulajll (ji " I ulc. 1*11 Aji ^gic- A"n->g la »- T)j£ l La^ 

Laa.jljL;i ^jj.i jj « a jU-vli 5_LUJl«...iV ■> .aVl (3 iLla (j—« effects 

^jj £jj V A_a (JJiLajll J -I ^ If- 4_aulill a “j-. ^ ^ jLa «"AaA^a-ma" 

A_] ^t^ojoul Aj ^luul l Aaa.jljL*iS?l ."i’.I^ L «Ajaq jail a^A iA^aj jL 

1 j]Sj] A j . >»lj j >II L^ ^jla (JiLalLj -( ^a._ji_j42kll (^jJaLJl (jl 

diil£ A_jjL jaail dll J-jiall (J-S (ji i.“i “vni I _}•>.jijlajl) 1 II di_=»Jl 

jj j!nalL |j!_a. A_SJJ j AI dll j Ca_3l£ (a dll J—1XJ l 

\ aJL A tyiliJil ^L diLj AjjLji— t^SS/lj AalV ^'i » « *^l 

(3aJ_J cJLai (_L-ldj ,ji LuL I j V Aji (UtSkV (^LoSj 0( jj 

LaJjjjjaalt t(J\ HI (Jj; ■ n ( _ s _le.) diaxull L=k^l_^ajjxaj L.ji_jlaji 
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Jajlj^Jl i *«■ ,>»i > ' ■ L^AaJjJ ClljlS (JJJ-JJ L"\ . ^ s . t jBlA Aaji^ 5*1 . m V I 

.SJC.U1I (jaJj r '^^ VI Jloj Cl^UAI ciltj ,jSA i^AsAiall (illj UaJ_>AajL 
* U 1 .»< i °~ i ->■ 'l l AtVail 1 jl *<-- ^ ■ 3-»*< (ji (_jS_a-J t n*tAI ti* Juj 

tliLiLafcj tllULS (jx. *Lole. CjLvJal^jil 4X-jAS-a _$A JuA£j jj) 

l^al^iJLuil >. 1 ->j ,^-jll A-aiiLaAl ^aUuJI (jp J iA-miI j^ll La <JL?^> 

.(J > >‘U.1 ^j-9 ‘" ''jjL-'i'l e-Lijj 


du^aAl Xttifl'i j libjlsull 

(J£ -s~. jp tA m a klAj_^Aaj AAuaLaJ Aojj_ ja*a AilSj iJS (j) 

ji tAjja^goa £ ■ i—LaJl qdaj Ua. jljL»'A Ig'ia Aj^Jaj 

1 -'','^J‘ 1 jjlaj (j\i t<Jl!LaAI (Jj;-- (jAc. .L^jSjIujj 

a a I . >i V'' i ** *\' % cjljjAaj (ja JjUnAl ^^Afr (Ja~i»«j £jLuiAI (j_jflAI 

jj_ykj Rohault ^A'jjj ‘Hooke ^Aj* -ijc- '—iLj_>AaJI c*AJ 

■JjASj j / y ') Huygens Regis o^jjj Hobbes 

jjc. oj_)j LoA j*ic. (jalall 0 j5M ^LmjS ^ Phlogistic ( * ) ( jjL*A.jlal\ 
£yt Ai. 1 *AI ( J< : v~-.. ., ( T ') a je. jjll a tliljj jSjAI (ja o^jJic. ^Jul 

J-•< j^Afc l^jjLj ' "jQ (jisSljjJ ‘ 1 *' ■ j_yAaia 4 *~i-vj .XjAflj (^i iL>L>_jAaj 
_jl **■ ■» Jlaj i—iLjjAaiAl (_> <*» » -j (ji (_jA) ^S-iJ iS j*-i liiJjj 4(Jjlala 
.AjI j jJaill jUa) ji ^pAI iliLijAsull o J »» i^"A 

j l i-A M' aAjIS Jalaill 1_flljj (^jAI AjJ_^all dlla^Aaall (jjSjua La jaC.j 

fj&Aj (Ajaa-s cS^-i CaLijJij £a LgJajljj ^a) LgiS? 

~ djUjlSAl ■ «J ■ ■ ■' AjSjSAI (jfc AjuSjAI CjI jallll (_>a*j 

Vj tAjJpJu ^Ay diSkjAl JaJliSa tvilAjl (JaSc. Ufic-J .JL?-all ^3 
liiAiSj tSapuill l^aaaj-afr Jj .>AiUa _>aj t _ s A& j'jai-jU Sill j\ 


4 >. ^U-i (.ji- Vfrji t jjs^sL’i vjLljSi Ji Ajj’a-jS 5 jU phlogiston < * 1 

l.j'tlatU i wliL« J&4 
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(jG. AlLaLa dil^imSjl (j_yi <_J_j2kj (Aj__)lj*^a]l lA^mnl 1C. 

1 jj t^JLsJl ^,'uji Lu aj.wTil abstract -a^^All lac- \ 

jjc. AoLu^lSj diLLaJ U1 ^aij V diaoll ■Ijlltt'i (jli (Aalj-Ij (ji U1 in 

La-ije. ejdall t* I.W j LoC. (Jllaall ajUj (jla 4 Vi ml 

lj) iJliia-j Ufc Ulij ijij «.Uil (jjj interface 

L).lmjj (jlj ^‘^Maze^-*via m AuLoj IA_jaC. -jli < _ s ijl UiLuaj 

lA-11C. uljjlj ^jil jj Jai Sjlji ■><& jjoluajll Ijlal 

v > .1-k - lll ^jtla* jj| 4 *o_j1*a (jA ^‘i*. -< j| I U^ll £yn ^jj<j■ ■■ jSI . (J 1 ' ^all 
<_Jj ,aK»i< AjIaC- £& Igji Aj^aLi. ‘**«*^< .t...t V_$la. - '»'* V 

^Ui.Tti.'l A^uiLa. dll jjLj dirkjll .'ulSlI AolSill 4tjl->_}ll Ljjjjim C(_jii^« II ,_ylc. 

(jl * LsSj) ,Ajjj^-oj]|j .*-all (_]-vI Igjll 

Laj tL*t*A<A^tl AjALa <J£j£j .1.>.n.jl ,jVl 4 ->~ij (JjaaII .\ilSl 

■1*J -IjWdl AS.J (_gic. L-JOuJI lagJj (ji ^»,iij AjaaS/I 

4- jbm.i ''l. lj_^A_ja» IjaI j ,\ilVi (_$V (^£> ^da^all ^jjSjII 
V (j<a — i*~i~tjV .Mlal (JLa LL& (jlj 4 Vil all \^j|j S^Sall (j) a t< .* ~ 

(_£_jLuca AjLj i «2. ^.1A dOt£duoA Vj tdil jjjj '-~' 

_jAij a9 AjC-jjJaj^a ASjjJaJ 4 ajj2j (jSaj — ^ i n\»ni (J^ dj ^5 j jjaljUA_j 
(J^Li. Aj ,1g »Ml ljS-qj La V (jSl (ASjliA ts ic. (^j)Wij IjaI (ilia 
gaAjll dla-ail JulS (j) o^uAui aIsLuuj JjSj (ji (j^AJ IjjV (>aVl lOA 

(jA All joa (jUail ^iXo (ji) <1 j ’ia <■ (^2lt Ajljjiaj jic. (UjjL 

Axj (j^xA Ailsj (jlS I j] La (jt ,Ajjjj_«ajil_j A^^JJa^I dl^t^mAll 

.'o.yrifl? ji 'oiyb' Ja juliall (ji - i ■»j ^'n .~tl tagj L^L 

(ilia 1 ,«« ji (j '>■ --" (J ■ AJj La J^ylc. ULj (ji cilldl (jS-aJ V ‘-*11^ 

All _jj lAa. jjjS A=k. Lk^Li dlTkJI JjISj (jjSj J3J ( TT ) ijla'll 

.A "n>3 iA _y ATn> jljJaji Luxa (j_jSj lilll ,*- 0 j ojd« dlljjlaj 
LojjJ (laaL-a (jjSj aa di^j .ijltl (ji j > <-i~ij (ji «-_>a 11 (j^Aj (JIaSLij 
dll j dAj^)Jaj ( ^ u jm lj t jk . >\ j (jSj ^1 (ilia ^A_J (AjajjA 4_utal j ‘ _ 


jinJl) . 0 o <i aw .. j l dal_^) alaJ1 <Sj,aL 
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<Jakj ji I2kj JjISj (jc (jli tJXI&jj X* <iSJU CJa. ^ Aulcli 

kliaj Jjlaj J La£ .(jjUaiSj “SjIc ( -» < >*> i (ji (<jt» JU V ji) V 

(jb*«j jjJl aLcJ (ji $jjjjJalb v lAJaaJ A_J Lajijc ojLucL 

Uaj_>»i j ^gJc. ^Jaj (ji Ui^aj tiilli (j* (_ja£j»Jl ^jic- (Jj 
Laijft i(^-llj]Lj j .** V Aj\a^J ^gic. (Jaali ■■ — A_i3 jj ... ^ dul£ j] _ 

i(jVl Aj VL uImaA la3ja A^jj (j o.ji t ■*'■>- » j,<la"< \ 

.La AiLiia (Ja» ^3 L%1 •% i jjSi Ajl dnji aJ jLij <-*11 iA 
(J-^. A-jir-lij LsLu J VL^ajI jl >^aa dlaill *» jlflj e.t^_j U J*'' l—allaj 

1J ’'*■■*' Jajj _) j ' ■ >»j' i^Ua £ i\_^La ■- °ll *»j ^ j] l dlLj^lajll J j~i 2 K ■*..«. 
4Xjaan< A K ■ * ^ ( J o. 4 jl l»q jj jQ~m l.HVi.a \_laljj_jl »" q ■* 4 L\ 4u»& jLa 

pi-l^vall A-ijUi'l aA_A (J lo (jpSll J i- 8- ' o- jll 1 g Q-i' i ~\ l . ~>1 j jlijl l 

_jjc A-ilftlj Uuij l_laljj jl l—a A_j^iaj ■ **' '-i*ijl ljl_j X '' ^ ’■** t» \ o 

(j_a3 -La A-l^Laa (J-x ^_3 4 oAA ^ o i ^ 1 — I <* a i ^l .i 

CjL^Lj ijllall (Jjj.au ( _ s _lc .AjA-Jj i.. A njb Lg.ilj ^JJ (ji (JalcDI 

(i lar .i Li_jl£ \ gL sj)\ _>aJI (J-ij (j-c. Rumford J Lj-jj£Lll 

1 A 1 o J 1 A * « (jj_j 1 —a oj-Jill (^-3 Cj 4 _LjAj CjLj^Jjij Aji (ja jjj&j 

(Jjls a Ac JjUj iaa ^ua_j .<11 j t .JI j|j»ail (_^_jl_^aJI (Jajjll (jc. 
l-aja) J:. v 1 j\fl*i (jSf 1 >11 |J a -k a (^Jc- ACjLj^Jaj cLaltJl (j_a 
l—il—AjjJ (j a ...a'ljjj 4 5(j_a J_)_j_Laj (J a& (_^JlJI 

a ixaiSl I (^g-3 A_m d lju o >-1 *\ i .\ jU>.i (jLujI a w.sl a ig.1 ^jj (Boerhaave 

0 jl>aJI (ji (^ij ( Joseph Black «i£Lj cLiajS 

A 1.1% 1 LaJ Ijjla. >iLLj tAjjl j pa & c*~ ajm^t AS_^i. j£ (ja jA 
V) A-a-aUJl tliL_j_Jij >^ojj j»Jj .Rumford 

Jl 3 lift ^a AjS/ {Ajlj'nmn-^j _>*a& (»■...,ill ll (jjill dlLm*J_ji 

(j-a IjjjS (j) "i-k A 4\~i-^a > * t A ; (jj_J (j Jl jjJI ‘ < (JS ■*.« j j»~i 

(J-xa) A ij».a <■" i\ j^Jaj (^_3 \j .> jSjjll ljlAu_uil __j_jS 1 I_jj\_S aLaLtll 

<^i ) kinetic * — 1 u-« ^IiaJjj (^_oll (jj_j_Lbj dil_i_ > Jaj 

(Aj^^&JI Aj^JajJVj 

(jjSxMl iAuajjLa JJC. CLljlS (jjx 4La 3j_^Jaj (jli luilLi (jaS& (^5fc_j 

^*1 *k.) i j15jj ‘"' L.-'jl IjJ Va jjc. (jc. lAjxaj (^j]l AjJ ill ^•o o II (j ^-»»j l g 1 
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a \ j) **til l dJjjlaj -HAS 1 ^ j? >■ -ftl^ 

jjjjSiuj Borelli <^Wj^ <-&*) _>&£• uj^' 

•iiuijll •>j<«' jLS SjjiS ajaIc. JaL«ijl ^ IjjjS ULujaI (Pitcairn 
(_>J_uil ^g-lc. 4 jK UjjOSj LaiiC ll^)AO Jya ^nKjol l 

^ '\\ dlLjjlajll i^yaxA 4.) .ailb jjjS -Isa ^1J 4iJla CiilS Ifrili i4^-aUJl 

\ \ --w *< j_Jg| i * l-v i ^ttn’i £yajSa (JA. 11 

5i^UJ| £. jj t a.^-. jjlsuj Loj 3 1-laC- LauJalj (j£i jJ ii* J) 

(ji (_ 3 fuiJ ." l^L-al" (Jiaj lijaaJI Ojiaj jjoJj L« 4j^Lij jjjj 4aullll 

l<-. » 4jLoJuiA“ _jS d>\ ' j^ 1 ' 4^ag-La ji "a^ia^a" < —AT*- 1 JjHft J (jc- > A 

V '\t a~< “LttiLo ■ **''jjc. >luJaJ La£ tlgj "oaS^j^h 1 ' *-^-lL_^laJ 

oJuii 4jl*0 a3A J ."Uj^su" (jja. j\ aIi&J -iJlii "<_>Aaujj" ji Jj»-? 

l$j o, ij . y .iul <^1 metaphors ejUlwV' aiiVL^. u^j^c-j ^ 

0 \ft JjLj 4j Jju-a ( _ylc. <La^lc- (JLaJ TaWm 4j_^lajH 4l-a i. „a » ^-i jj 

^MoU a1£J!*a11 

V Lafr lLu^JIj 4 o^A (JjJklj V (jSl 

43^0 ( Jjjju ^lc. AjUaj j CjU^laiSl <J0J <3^^ c3^J 

a <*Ljdhjil 1 j vlAjjlajli {Jjjj Ajj^ Vi4\U lTjIb^x- 11 0^° * —u u il 
i^ii pJA »<gj AjL^jVj^j-Islj ^.1%.)!) Mil B1 ^ jkuJJ 

JBj a l*l^i (Jxqj ^1 4 v n^fc ill UalillS — A * Ai^a ojjftu <.** i a\^ — 

^ji 4 Itt.nJ| ^j-a tjjftj>a _>aVl U_?Sj (ji *^>alt (-_1C._^J 

Jiaj ‘ 1 ; JjISj (_^1 yS 4_jJl 4 qj^Ki J ..1,aJi 

a5 v ji•» \ t i^ jlVi jl ,4-J_^laj 4 j 1 tj<aSj > * '*>J (jjttiS ji) ^jiSj 

formal terms o laJJa^ 

ts 3 -tliajJi (Jj] _Lo^jaJ CAa^ja.V ^3 «.JJU 0 LaLaJ liUji 

Laic- ' r J 1 ^J t4jLJflall 4«alC- Ua._jl, ’l'i-kj -(Jl_j=»-S/I 

jau ^^Sfci 4 j-t.1 *i j a^jjaua (_J1 •% a (_ j . a*>» 4 Ji . nia ll Cj^l^aLall 

(jjjlj3 j^a 33C. (j&j «l3aa Aj^ali, Ua-^l_jlaji (jc. 4j_>Jaill 

■ *'-s. . ^ 1 ^a^i lj_yjij L a S - (Jliy (jSf J jLoiVl cJ.'*"' 4»JliaII oJ3=»-a 

jjC. 4S_^Jil (JISJii <J£ (J-al*j]l > - >•>j Ui) - l£ajlSa«ll ^3 ^jJJ 

Aji » ^l*i - - < V ■ 3 "^a alj^S^o 4 s OVl^ IajLuc-Ij 4 -xui ! L-aja jl 
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a jj A\ (jSlls A j4j^ <^)C. AAj^lau 

o^^Llall ^jc. Aajjj ^oj Aj^jJaj ^jjjaal _j (J-*^ j\ > a\\ 

jjL>jj (jl (Ampere '-^) ‘ck*<?-j cs^ 

I i ji^ i — *Lij ^ja.j t ^jjj l ^ 1 ^ ^jLull IjjjS 

aJsLmUj ojl_^aJI oi “_>"* c • (j_>®^ > " l~v' 3j . Wi 

(jL»_jjl _jj 4»j. -— (jJI VjIV..V iiujt Ijjji) (jl lilljlS t<£ a~)_y-a 
AjjljaJI lSa-«ljjilt < __ g .l} jl djljlill aj£( jc- Boltzmann 

.A^La^x?! 

> jttai jj i' J lajl l (jxj 4»j_uifL*JI A_ait*JI jj 1ft 4 Vfl yi ^ i *''^1 iV-1 lLn 1 

LftjJJb LaS impact £*-' 1 W ^ <a m _$J nJUull cJjf^o ^ic. il l 

tliaall juiisi ajuAjJ^\ ^"i m i ni (ji oS^u (Huygens J^L>* 

ti-MtJ jLS ^)ix4jA (ji ^Tinui 33 ^jialLj) ,ojUa) ^3 (JaC. 

jjft 4 -a^ ^ aJ£L*aa Collision ^^1 i^Vill S^tLla A_a3 11 1 ) ciaj 3 jlfri ^3 
(_]* —■ ’ i . * ] 1 j j |N t5 _lc 1 1 1 ^ lal al^ (tdli£ ^Vl (j^j j»Ji I 3 I 3 <aJ^Lxa 
J | .1 iVi Al&a ^jjluU jjl (jSiA4 V jSl jjft 4 jj^j i^iJa 

4. J iillilJI JS (jA _ji J) 4j^iaj (jA 

• 4 Jill Li 1 ...' I 1 1 . u ^ .V 1 I*. 'ji« J<~- ;. J j_ljl J » J (jjjjl »__Uja 3| (jl 
(ji ^£aj Lgjjj Iaj3 JjLjja jaj (jic. A i i n"i o jjc. CAj_>laj (jA 33 c. lill^S 
4 oh4. ^ I * I . 1 jtt a-| Mf. i3ll_jA J (4_jt3 itia Jl N c.'i/jJI 

1L ■ ■■ A \a i3aljj3l I-uiLuil (i > lal l i. * 1 -ja. 4 (j»3 Sj (ji \ g ~'f\ A J 

.4j4*a 5-}V presuppositional base 

(J43.ll cLaIxJI (j-4 1 j >*Hfl ;S_>J3j (jjjjAlJall 044 I-A Lff -lc. 4_liaVI o) 

4 f. j ...i ( JSiij f. j.i-il l (ji Ijij (^jJIS 43 JI CjLjji ^1 ill jJo .iila.1 (jSj IjIac. 
XilSSlI (jA-kla i(^^ai CjUjlaj i^l\..iA _g ibjiAJ A 3 I 4 S ^iSl JajA_j <J5~* 

4_lLal 1 Vi «i j\ * ■ - <1 ■ ^i'L ^Ic. ^S4 jl2 (^3 1 ~iflAi»~i _jlj 03£i (A ..i4'l 

11 ■.. < _ s -lfc ' j -■•• *« A_4_jliill _^J_^J4 ^C. jJj A m3\ »a i^i. nil 3 jH<~i.< A_1 sLx 
^4 A,.u»a A_jjj 3 l_iAal_ji. «.j_iJall (j) <J_^»J lj{r -45l (jJJ-JJ Aj_>tu ((JLAaII 
I 3 L 3 1 “ il Hi. ..4. \ l j Ajai_ ja!I «*i jLlaJ (^-3 j_^l*3t4 c-IaIc. (jA (_^LalLj 

(JjjvIjaaII (jA (jlfLl (AjVj^iajj i ll** il l 3jliu Jaj jj AS^Ic- (_^A4 
(Jjl_3kj (^_ 4 II A_3^txll i^4_jtS LaIj .i—LJIjaII o3_A (J_1a ^). g h~i ,ji (j3l 
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aJ^9j ji (_£.Ul LaS (j»_y jJUl dAS^lc. j a £- jxSaj j 1 * 1 • iuI I fl fll iSSj■ <il 

V^Ujl (J^I»l 43^ls«JI o3A jC. 

.t-lMjj djl_J_^lkilt JslJj J»J_J (jlii-a-a jLlxoj (JJj'VI ( _ s -lc- (iJLiA 
£jl_yll jl > «-i*i JLa-oj jvVl J t(^_vj_Jl!l Jvajll _jA La&.'ira.i |ill 

4 j m/l jl' diL: jlaill -(J£ (j£j f-1 (j) - ~ !■»» ■» ji ( _ S J] jllll 

■Ijltl jLlaj ^3 (J^4*J La j£ljl ^Ul ^JLaJI jL£ \ .a.> 1C- jj j fl-h 33 

4jLu>lill jLlal ^3 Clijjlaj dll jlxJI jC. Boyle (J* jJ 4jjh‘rt . j(UC4 (^i-v j 
Buffon's embryo A-ia.Vt (j-c. 4 J L l-» , i .a l l jjjjj ^j . 4 
<• *> ~>j JlJSj (3 j^aSl La_j\jjc.L di jj- Lj logical theories 

U-& Hartley c^j 1 —*> “W j^j .L-ivjljjJl jAljJilt ^^Jc. 

1-ai ljjil (jafli u ll ^-lc. (j_fr dlxvl .1 ..jifti (jLJaj ( ^_3 dijj-laj (_^A ...-a^l 

djJaiijI Hertz jjja oL^^j .Associationist psychology 

.Maxwell (Jj jMi^\«a .lie. dlvJI 3 jlij £4 4 <aj .4 t_u3LuiL> 

4_Lli ( -».'l Vi V AA t> g^J jllll Lg.a\j_i,«i j—a IaAj jVJ d j ^Jill 4 -j^ jL-I I jl 
lillj dljLii -Jj .LjJ Jajj jj ji) >4a*_i jl^xi 4_vdalj 

(j j 7>J ojL& dll j jLill (jl (_) 4 a . ..Nall^j j a-xli (j—a jjj&ll 4_JtSl_jl! 

Lule jSJ tl g 14 $ jjk. (^_a i*i ■> 'll .i.jH.S*i je. (Jfl* i.i4 (JSLSu 1 £ 4 jj8~i 

(jill t fc i *> ill iljla’i t—<1 i i .-> (_)■«*>'< V aJjftntll 4 j jlaill jLa (J jill ja j.'i tk 11 

JiVl (j-lc.) (_j1LijLj]I >*l -a;li LaiL j£ajJ .4 j 4e._ j4Aa 1I * l^lual* (JIaj 

4_j c1i,.1-»ajj| (^aJI da .Tfc.jll (a jWq* 3.jU~i .Vi -wj ji (i > xail ■ b ' ja j_4 
i^IajII .Vilfljj 4-j_;3-»i3l jjj 4 Jl^a]I .1 »*i jacall lAA | _^3 _j i ‘>'u« ^ Aj^Jaj 
4 _ja4iSM j_a L^Jj t^yjJaLall j^-9 4_atSI j (_g\ (Jl* LgJla 4jxS1 j ^La 

“*'1 (d]j 4, jaA i jj.l*ij ( _ s _is.J a 4u4Ai j-o ^ .^a\ J| ^iLa_jl La (JjLaJ 

_julLaj_j dUjkjll jjj (Jc-lijll (Jjjui 4jL*j (_^a^ij jl Ijjli 

^1 -t ill AjLj dllj^ 4—ale. 4a »^-.i (^-A 4 _uaI (Jx-lalll JaLajl __jj£i jl 
4-C. jjla l jj-t-a dll cilJj JlAjj j tLgJba t. all n <t g-jll 4_jL_Jij 

l-S® J *- 1 

diLijIaj 4e l j . <~\ flA ji (Jj3 j_j.lv >L.V,| || JjflSj jjj 4 «,*./> 

jjjxu to J41... 4 4 4 jj v 11 i*l I *1 j-a (La daj .\ll»1 jUa) ^ 4 ijn a 

uS'Xa (_jJc. (LoLaj 3 3 ->~n 4di ^C. (JSLL)j l__)jaS UP,.ill AjISj 
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Aj j^al l dlLs^laj]l IgJ jji u-VVj 4jaUj^xaVl 4 oaa'1 

0_)\-jJC> t (j ^AJ Loj 3 l OjuiIa I^-uLj Liaoll a* jJiLaJLjj I '•'-. 'l l > ^Q-.l 

(iLlj diLj jJaj ulijj ^ji ^Caj * iS"all ■.“i’S K .*.»" 'S ' \-%*1 

(j—a C- ti jj— Lgl M'fl l 'o ^ <1 ~1 J j (jjJLg-a jjl llaUU 1 _j'_jL& 2_*Jj _ ^ j'ci" 


.Jj. ^-a-." 

JOaJl Aa ja , r«1 £lj <ji «. t 'irfc.) JLilflj cS>=^Vl jlj^S/1 (jJJ l># - > 

.Lgo-a v. al l ~ij A_jlj_^laj ^ 3 -uiaJ (J\— > 4 > - jLajJjj Lj_^w (JiiS/l ^ - 

S& J3 A..talL a ^j^LaJI <j—a A_jL LL_j) jjaJI Ia_A j_A j 

(_J-*-ilLj (JjkLaJj (ji A i^oj ' uni ^ A i*iN< .^" 

A*J \-aa ji AjjjC. CLlVL-?-a ^j-l} (_$j-=kS/t dOlSLaall j_>iuu 

/*1 a ^L_£ ^j] Aj^u jij 'A—ijl j .«*' 

t —1^ 5\ i i imi JLXJ La ^ ifc jji \ fl jS ^ i *» aj j jlal Ll 3 k_j] _jJS_jLa 

c j. a Is ^1 <J ia \ \ ( Jj am) > ill iilbl <* -**31 CjLj^IsuI] * * < lift to-^. 

A . Vi» a jjSj -djI& LqS Li^ jKp 

j jfcdJ i, 1*VJ dAjJaiLfftll <^C. ^g^jjuLa UbLoji l^jl^j (_J* 

^la-hA»t^J l^fll 1 * »li ^ 41J ill UA i,al*V3 "^Al J -Wf_ . a \ Waf^ 

A jijS^ di^t£. ajLo -Ia^aII cLi^ j_Aj - La jLuc.1 (JjL*-^^11 

ft A ^ l (JLh >ill Aj ..lulfull ilL 1 ^ «ft2ij ^jll i**J a i 

(a J> *\ -jial) »\ <_1 a^S S—jaUI 

lS^j i j_ii& £_mAjJI Lj-^' phenomenological chemistry 

^ il l l ii m'NA ajaasaJI dj^)L—iLa]l ^jl N j'S**'' j- aVu ^j.i ‘v " f ' ii'»" 

A_ljLiAjSJl Oilc-LiLi A_ux-aJI CjjlS t fl-W * 1 i-<"^" ^'c-. . 1 -. j 

^-a " lift (Jfcliij i. fljfs ;L3«.Lu IjJ ^JLilLj ,l^liaa.!5La ^jLoJ 

.A-iajao. AlSLuLa ojLiiJ fjMt ‘•*11*^ a *r '^" Iaa (jj j aLLuuS SjL 

V tiilla ojill A-ulj!i diLu j^k. vljl jj ■ '»< jLaj Loac. ^jSJ 

^jLLa) j^Vi Cliasbjll > j'a*' a j->. g *'■» iA_jajjjua' 5J£_JL a jLlc-l < ■-» 


A i iu 'i' Lij ~ T-^.’j) LjI_^JI - ?■ •*■ .* L ^'' A_jjj_^ji]l S Sj-» oU 

4 ~w c~ ljVjLuII (jlj t j..^c- ^_uiLll jjall aLoj^J ^ c ^j a 1 Lxiil 

■ « A3 Sj Jj U a ll A Ja^XJl a_Lila jft 4 '.J•» /\ !■•*»' <lj<' J A. » ■ %« 

0*ii \ l t > ..l c . (j_a (J_S (J, H Lj) - ^ t . 3 *x t.j\\ 4 j°j°^ di^VSLLa 
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aLa ■“ A -^friail (ja La$J fjjljSJI lSLj\£oa _9 ji^ljbail 

■*« «*■*« ' jfl a"' ' -»*<J < dl^tS-da 4jiiu A_llJUa "_)Al_^3 n _ji-UC.I jjjJ 

(j_a 1 » *' jail (_^aju (jJJta lb ,k jtti List._$ljlaji la n.iM J9 l(Jja]Lj 

dl_aa]l XllSj (jl-3 tlil lift ()Aua _jt t^j^La (Jl^a 

(J ■>■> U^)i_=>. (J_^a a.5 _j i nr . £jl_uJI <^-3 ^(^fLuLSaail 

(_$\_) ' ■» ^ ’>*- dLL (JjtS A3j .Aj^aojll d)Li_^laill A luillb Aj^yjaail AJSuaall 

-*■-'j • •—■ II i^lljJ^/l dl^l^ iiu —(jL_J ^1 I a > *ir. A )nl i nil J — 

3 laia-s. 4 _j5jjjj-iiI ■*■« Lgji (_gJc. gjU (jl£ ^311 ~Ajj_^JI 

t «M lxJ - Ig. J - V- ^gJJ 431LJ ‘ _ '^-J -AjjuaJ Aj_jJaj AjV AjjuuHj 

^JL«J <jJiai IU tdilj__j—i-oJI (J_£a. ^ jl—i. pjfl >a (j-JJ tc-l j Ja e-Vl 
.(jLolj AjiyjJXaVJ di^ASdail o-lA (JaL^jj jji Aj^jll^jall diljja^ajll 
(j_)jll A_jlgj ( ^_3 cLj jjill ^a-lfc AwoSS AjlaVl (j-a t fl Vfo a £-_J-j lilLjft 

Subtle fluid ^jl—ail t fc i ->i j_J3j ^ r- \ ^_s i ^-dc- £_oAjJI 

(cW>^'j Hertz j Maxwell J*>-«£l-«j Faraday J-& -J) 

j-JjVl <>olj—a. o-C- j— i iiAlm 1 A j’ttjftjy A—jiL^oxal ddfL_da ajl—JJfclj 

*!>?■] fij (jl-£ .electromagnetic aether 

Michelson Morley -uj ■ «^j b>-J a /vj m ^ ll ujjLadll 

Ajjiaj £• £a tiilij ^aj . _^uVl lift ^ b a > Sfl Aija. (Jal^a 

j^a A_*j1j Laj ' ‘*' ^ jla* Lu_j-ui (J ■ .1 M tA mKll Ajl »ii*a\l 

■" < V Jj' ■ ^ A_i_<aLiJl A_jSjjjia*^l aJS— da]l (J\ % a (j_C. I jVjljlajl 

dlV jl— ujJ j^kj ijjjVl Ac.j_kajj t A3bSJbj * f' .' A51a*)all frLi '^iall 

I AO. (jjj La aAaaall e_^jiail ^3 AAj^jjjal dk^l^Mia (J*-* - * dul£> 
■ *~' ^ 'll > jH a’’ (jl ^ ^ j .>»_jj (jjLjj aJLISII AJlaSfl aiA I ^ • • j 

bfcjUfcl ^1 j-iVl ,> ^-9 la ml-a I_)j0 <.. vail (ji ( j 

Lgja (_jj[ ^*~'j ^ "II ‘"'I j_jlv»ll ' jjl (J -«ll ^a A_ji)^Jaa] d£t£_iaa 

1 ^ il l 

da^l*^ >m L^J JlJjj (ji <.*» «kj k j!5*i (_^V (j-SaJ j^jll A_U^lall (j] -Y 
<_L*illjj ,A_ljLaa Aua/ki dll j \t' A_1 A-jj^all A_jlj^iajl A 1 milb Aj_jj_kau 
‘ # ■; • ■■ ' A_j__)ikj A_ii I flflT-'j* A3 ^^all Ajjjj-ialll dl^lS-dall ^Sj jiaa 
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(^A (J^Laj ill ( *1 - t .il l Julij <jJJj 4j_Jaj]l (illi (jjj i*' dll 

^yjjj La 4 _Jj_wcx;"'!1 Ac-1 j ■ .-ill jji La LJlc. j # 4il jaj .l^j 

*^! y^jl <^^11 <—ISkjll Allat l^J A l IIJ ^lll <■*11*' iJdjUjJ UlL^ljjil 

4-l^jIajll jLall A i 1.1 1,IL l_Aj}La]l t j - a ^ aSj^ll 2j^ jU.;U »Sa, 

l tl 4±^ailL b^ji£ aILuu jj * il l i-^l l *i t <z —ll 

<^-3 Huygens J-Ljj-* £_>^ L. \ i c. tJHall ^^.lc. a .jL;» 

A. j-tl'lll (j—a a Ij.a^U c-l\ j_jhlll (ji ^ JJ t4_£^aJl (j *~- LaL S i jUl 

«. jjoJj .4 ■ jjinll Ls-lja <.~~i .>^jj3l ^ “ill iiU2 i**ii l< i Ajii^jj^yi 

■±*-Jd J*J AjEj (39j <Ja*j (jl£ jiaJjA (jU (. -Li 

uo^'j j-jjjJ (ji (j-lc- .ft5UJL> i_i_>1 *j V ^LlLj SjLJIj (JISaII (jjj 

I^aCj Ajla il bjLm ^1)1^ 4jLj]aj f *) i ^yll (ijft aLSjl ljifli >a 

u^LLj t < _ s _ljS/l 4_^_pll 0^1 3k aJSjuLq l_ t I't 4-jl 

(_>iiLajj .*1 ^v_g l 4 (_JxalVjj .LLrJ jJcvJ^jA 4_i i_ajjc.I La L-Lua^j 

diLj n-nl l L - i -a i j_j!5j jLLJ J-a»j jAj -4_iaiu Thomas Young 

Ij a ai ii j I Ju ^aa J (_£Ajl _>jk-3jll (Ji-ljLU Ol^Wttl a4SU -4_ujj jjjll 

(_$ .’! aI L Ail_pc.l j»ac. ujj.j.u. 1 j \.au !Al (_ji>_)ju A_3 * f j • La^j^al L^jiaj 
t- f - 1 -k il l A jla* jjjil_ji (j>>».j j dJLkt (jj-a. 4 ^._ja] 1 jjc. Ajj^iaj 4jJiaJ 
jji <—L£ ijjj (ji (jfLu t(£_>aJ o_>o liAj .^ V )4J *Vjll (J^i—a (jl£ 
L>lLuu xljj (ji (j^u <J AjjSail AjUjlaij t*i *>■ » > j\X (j^_i jjLull 

.OjLk. 


A j - m iLuVI A. fljh_Jl (jj (ULLui Lj^jS j LaSJ , JllVjJl a"l JuLaJt jjjll 

A „jJIi l b 1 l A^alc l J^jljLii ( j.«i ■ .i l*i f ^_A il l >tla^l 

(^jj-3 JjjJl lAA ,diVl. > » A^ja ^Ai _ji 4(jj a a (JI •> <ij AaLuall d]^ASiLa]l 

(_£-jll dlLijh'ill ^ljji ^Lal A tier. 0 j\ UC.L ^ J ■ ■■ (J< ■* « (J Ajl j •< 

<■* i -> JI •> jla" l j-n. jljL'it diil£ lili jj l /.l l ^_a j j L*'*; (j| ^ ^» 
A^aHatj Aj^jlaj AjI *'» ■■■* A l^jji i >«) (jc.jj (_5jS 

L J 1 l t lunll Ij^i Aj^laj \AjLuC-L (jjiLaaa jir- ^ \r-_ 

^LlJI l (jjia j ILH j _j V» nl_j A (JJLa '• ( jjjj_jlSjiJl" (jLi 

A-ajAc. Aj jLoaJl ^»l^^S/l Kj’iKja <jfc (jjjjj Aj_J=u (ji 1 j ^ 'V r Hj 
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0_j_jL (j_« 




i A 51 lallj ojl_a] I ^jSLS-a (j_& (ju »Vni A_j_^lajj 


A_i 


ISaII jj) .A JjSU (j llaxJI r' • -l ■■•*» 4_uu A_jjiaj 4_ji 


ojl^aJI (j) ;A IjUII A—ixjfUl l o_;l_^aJI Aj^Jaj t ^3 (^SjjlSj-all 

A_pLa ^_P»J J^jll lllLjlajll _J_jJaJ (j_J-*J ((JjtS ^gjj (Jjj (ji (jL»j 

.AlaIg.lj.aS e-UL ji 

1 .- 1 AijiLbo V, g JB v^vlw.n ml ,^-all v.' - lV 1 ml'.all (j-a j_uS!l Luaji ciJLiA 
1 jlVi (_ji jjLfl t jLloil (Jjj ■ - i _ 3 _lc. .(JlAjjJajll (ja A*»j»-a let_jjl U1XJ Jj]5j 
jijiu ■ •■ ^ ^ l<~- A_ajVs _ji A_jj 3 A_ul^)aj_ml A ja^la _jj 1 *' 

tt % 

(j) ,5Ji_jjLa j je. A.hra^Lall aLIS tllliLS ^LaJ dlL>_jJaj]l 

_) -mC. (jal—jil ^_3 Ajuijll £_jl_jail OV Jjlajl A_kaa_j\juall h» .a 

Lj=k._jlJ.1j-ua.ll (ji i—n.m.i <jLS jJa & (i-JjJI (jjlil Aj^pll CjIj jisuilj 

■Vi->.!l l _^_al*JI_j (^-3_)xall (_).n ..ill]I dl_>Sji Jl3 a ia-v\l ,A l". al^Lm 

(' rA ) ,, .4 U.-v v .iyU aLIS jj& diLLS" •' >**J 

cs _a ^LuJI <-t'..- l. 1.11 ■'LjlSi (jLS tl g»j.o-y LllVLaJI O-Ub ^-3 

^u-a j\ LSj jjaLlxa ^a (ji»_jL *jj Aj-iaa tllLi^iail A.jij") (jj-i ojLla) 

i . Jjllill Lia.^1 jJjJJ-a 

A_J 1« n ml (_jjJl (jj L a U L a 'l l Lai mi (_£ jjS^jj (jlS tAaJl IIa JI 

tall . 1 - vi l alil A^.jj ddJj ^ua i\ j dplSmall (_j '•—« ; IjllSi 

*LaA j I-la. (jL~i4jh_j Ljaoi 


I-ij-i^j <.f\-yill . 1 jUSS (jV ,t*i>jli Qjtiall i. SiwSlt fjisi jcLuiaJI jjjJI 
A_miIj^1 o.I,.V a gAl IaJ -l • '<j CjLjLSil (j_a Ama 1 _jj1 J,jj ~l ■■■'« 
Ljjja. I <.. . i l» 1*i (ji l. g *)S<aj .i jWS'ilt kiLij (jLa idAJiL£ll iA \~i (_^al_j_i. 
A_ial& Cjl_j_jiaj oLJij (^_a heuristic t * fl **SU ^ i«~- l^c.1_ lu ji l. 

(j-<a ( jju (^L \ g lil j nml (jS-aj djLj^h ill (jS/ >^\i 1 (jaJ yMjj L^,U 

frl- Vll A_j_jja. A_Jji ^ j 1 t* \ ‘ jS aJ ■*' ^11 > jHa'i (j*^ (J_j ‘vLi_ajll 1 jtla - ; 

oJ>gjk.j Benjamin Franklin u?^' j-& <JL=*- <_3—,A_ijJijll 

(-> V - (_ S _A& ( jjKi l_^_a (jLS -i-sJ .AjSj’tl'i >nVI «.Lj^>gSJI (j_& a jjL\ 

< fl\ U^li^ *I*\\ 4^1. , tt> |f-1 tU J <* -ft jAlJ—feu 

^ A-Lac, j!)La.j .(Leyden jar LP^ «-Ls. jj ^electroscope 
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(jjlSjl j3 SaL a A j ■%. ,_yj -l ...j t fc i ^ i H 

VI (jAi -1 ...^Vl <Uj^£ — 4 jajC ■■•tt'i jj_x 4_j£xj 

(j ^oj <■ a jLSjj > . ‘>~i <ji 4_}jlj^gUI »»-.->bU (_j£-aj t aj< j 

e-l_j_^£U 41 .<-»_^x ^l_ni^VI (jii,■ j i.'t ‘AS IaL_a! j » b *<.« ^_a r l «^<U 
(j-9 tffJjVt JaIjaII ^ tjJSjlji (jLS .4jjlft 

jj (j-a o>Sjj positive electrification >«ll s-> l£jj 
L- aiu t^l .i i> Vi electrical fluid (^-^>$£11 (Jl.t ■.■>!! SajI ji*ll 4 _jx£L1I 
11a <_ya-ai 4- >/ri negative electrification “>N s- 1 j 6*111 1 i LA - ryi 

l g »_}<>% 4 . —1 4. 11 4_. j_jh ill ■ “ «1 ■ 1 oA_A ~ *i I a] _3 _ (_J I j ...1 1 

«l-J_jgSll (jlj >** ixlui (^jll La.j; in~tVI t^llj loAjc. cLiajI) -Vtla*i La.j] jJLjlj 

4_jSIj 1 {11^ [} L-. ^LJLj SaI _all J< -t. l M< .t, Ol_jI£ 

(j--“ (jl-Ss 4 J . ’iH i SaI— all 4_JL_^la ^ lr. conserved 4_lajt> a 

4 jjlVill ., rfaj.il aAA (jl ,4_jjlj^)gSll 4 Aa_HI b.LSj _■ >-j "»aj (ji ^jtuohll 
V 4- >j~ij Cj j^Ja A3 i(jjlSjl_>i l—l jLaj LSa.V *—!3SIj (^Jjl j t4 -ng.-all 

Sac. 1 >«—ill 44jjlaj (joj cAi^Lil (ji_lj (jJSjl^i jjSjj! LjjjSS l ^ i- 
(j-C. 4_jgh.;x 4_ij_^iaj Vi ^_1 (^-Aj ,lgl_uai (J *-«j (_£,Ul JLi_aj1I A_j1£jj 
_jA Uu (j^jjVl hi j1_jl (Jj u*.,iA.ill Ajlaj (jc. Vj 4-ojJall 4^1v.U 

.(^ jJaII t_g_j hi ill AlAlLaVl lAA _jj)g h (jl^xxll (jx (_)».•> (_^a11 

Aaxrtji aJ <■ jxxSll (^ lit. Afrl i.uall ji 4 _a^x1I jjA- 11 ^ jj tilljft 

Sadi *-—c^aLui ^>lj L> a i»* > «4_jjIK jxl n.^11 ^aaII ^jjLjII 
gs-a td-lA (J^wJ ^ , 11 ,... i t4_jjliall diLS^ aaII 4_j__>iii t ^h Carnot 

.caloric doctrine of heat JL^xll uaI ^.u.i aJSj jLL) 

(_^i iLjaLs IjAja. Lfti jLjjc-Lj S_jlA3 (AjIajII lAA (jUau 
~l ■■■■^.Sll 4_jjSxll f-l_) >V' (jj_j 4_S^aJl < _ s _lc. ojAl_ a 4_hJ)g~. n SaI_ a 

aSIj .macroscopic bodies (SA_>a-all (jj*lb isjfi ^1) 4jjjS*4jjSLa 1I 
^l- h\l l Iaa (3^^1a (j£. a.liVi (ji (j£-u (cllt (Jxxllj Lollc. Cj jj_jlS (jH 

(■wg3j (ji di^j_jlS JjLa. (a. Loll 4,1 > C- IxBxj h'.ail l ^SLuHoxll 

(_><aiiJI _ji oAljjll 4 1 ml g—a t^Loll Ja_jlui (JjLxj aj\jjfclj (jlj^x 

1 jh 11 CjLjjl A, axil JjUj (^aII <nll j xll (jjj ^_3 

(jft 4_jj^laj "(jlA (ji g'llaluil Aal .^Lxll (JiLil LjAlIj 
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LAjLjjcAj ajl__pJI lJjJj jl Aji £ejJal_$ti (j«aj .(JSLaSti tillable. (jj^la 
^Sa (JjJ (j; Ajaftj (j-a (jljjjuoti jjlc. I^pla J Ua jB-> A LpLa I jbj^- 

A_^i i_jjLuii (ji J_JC ^OjSloJlj (jfc (jl*_) (ji aJ (jl£ Lad SI^jjaSI 

.a^jLla] (Jaxj (jlS {_gill t^iauti .Ijlali] Aj»jji-» A_-yjT i ftla. a_jl^)=kJ] 

(J_jl_^ 1 -«A '-a A hVill a.Ub .i—J_3 j j*ai (JLaa AiLjJal j 

a *■*-; > (JjiilLj > > -. tjjl jJS/Ij »j i<i'I (j-^ A_j_^laj j ti»» Cj_J- £uJ 

aJLA^jti (jiri*)\ j^oaJl (ji fj ifc la* .iil l ■ <V'*^ L 

' jla" (ji! .A^jaJlj ^ »>»_gll^ (JS-iillj - —^ ;^j-A ta^ V l l^J 

\_jaj l—a .1 J.Y>*i (j-«a -\ »■> jLajj ^aJ (Jj -A-9AJ J- lA j ^-1 * **1 jti 

,A_lixJa (ji (jS.ni ^Jiil dili.^aJlj <£uatj^tij hJ IS. jSH 

^_a ji CAj^unjti (^3 14 ajS.^ ^jjUjj3 Aj_^aj Aji (jl j^Jal AjSl 

parameters ^^n^-al ^A\ ^_a bj » 4v% <JaI*S 3 (jl ^Aju 4 jii cJW - * t^i 

Jl ■■■<‘i > )fl jajucSJ j^-3 <—IjLSjJ La .lie- - - 1 a' La! A rs - u jj 4Aj«JjS?ti*l 

CA i.iOati (JiL-i (j—a pj-dJall jLuaj «^J-5 (jlj_li_$ J—Mftuti 

(3dji> U-C- (JA-Iijj (ji AjJ^ajll AjIj^JsU (ji jJ*J (jl£ - jAwllati j 

(JS.Mi.ti ill.;a> (j-a (jl_yiVl jJ-ijtiH (j*-ui CjI_>JA al_jJl «SLl3 

(J—lLala (j-« J jj^a j idlLaJ—utaJI (Ji-iW.J 1 A—ljl jjjJl Aft J .ta ti _y 

ctiLSi (jifr ajjLi 3 at-.A ^ JaoLuij l“ )l 4jmtvti i^tiTil Aj jliLoti CjIc- _>uati 

(JjLbj ft J ■ »-»t -«j • (ji ^juajl AS axle- f Uti ^ll..«wjti *1 jla~i (jLS L-al 

t^jLift_jxa (j ;L*j (ji ...j 4_jlj t—ijlc-l Ajla t(_g_^ki Aj^Lo m>i LaLaj 

J ^ lt~- ^a£j&]I ftLftj i j ^Jl^ajti (j4il_jJ <Ji«J A-aVc. A jSjllSja 

Aj\a*i (j« ' jaL'iy i" »_j' <j > Olj^laj 0UJ 4(_5_^*wi e_^ej .aji/i'l (^_^Iajti 

A_jj_)ISj^ 1I CjLj^Jaoti A_UJ vfu^ati Atlftj Aa .j l a ^ ift i‘*l^1i (Jj JAjjl >*> >ti 

>a jt&i A -v ■ tA <ag oti j ABjA^ti ( t IjUmSfl (j^ ASC. (Jj_>ia (jft 

tiiajll J t( jVl Lklj_jSj) (^lil dlVlaJl ^J-a?a 

g aII a L^a (J\ •> ol A_Jji A_j^iaj ^ Ir. ^feL uij A^»_^a 

«(j!a_jjLSV jLoii \^aS " «tt ^ jla*l A » ...»ll i ■ a .*<11 Jfrl.Miftti ^jjljti 


ojaijj jjiij I JaVft jl ,j<L5 S4a.j tkiuU as. i parameter(*) 

.iS ^;» rnVvw\ i 
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Uiuuj N i '■»* >jlaii 4j^S-alt djlj_^3ajll (_ 5 A^l 1 .. li Wn \ n Vif^ hi 

jf'"* j ■ ■■ • tek uiaj ^ jia"i jl ,|L< a ^ •* ^ (_}*-■ t ^ lev L AiuJa 

clgjj-ljjj Ajlj^Jaj <Jj.l*J l^J <jS-4J j^ill <J9 j£JI (J_jsw 4<a g <a lljl^Lui_j) ^^Ic- 

a La A,K»m<» (Jat 4 j_^ 3 ^jj. ■i'%'i i V^g I 

4 J ^h*«M 4 -rtj >q\ 1 (^j| *** 1 ^ ■** ^ ,f *- lljLAdil {_3j 1 Mi fjj if~- 

i -» il< 4 i-J SU^Vl »i Cjl jtJLll 4 

4 eLfikJ l}j,' • tiiajll JjI&j / ^ r 3 aJjIa *4j jj«" 

>- _ >l»n --V Aj_^aJl ^>4 ljj_^a o c*‘i i Ji'»s l Laid .tgj (j £ *a j 

JLijJj 4 _j£j^JI CjLjjJsuII' ^ f.li (A_aUall j^a S__ykLliil ^jLuiiJI 
cliVLaa o-C. ^jU-ialJjat jl (,^ 3 =^' gr* J * 1 * 3 

1 *i *4 l ocul i <■** a l jj >n\l 1 Q d-» Cjl^)L*Jl 1 "* 1 Jjj£j AJ ^xl Loij) a ^JJ^=kit 

*bL AJ ^jl * ** ir~-l !Ui*i il l I ** i\ 1 “ * AijLwS l**.iLij^1a. A^LuJa} 

^ \e. ^^JaJ A E l 4 II **<JlAjJ . OJJ& j J Lo (JS .4 aII 

4 - 1 -jSjj dlli SjL-JI (ji jLflc-Vl ^ UaJc. Jj-ji-a j-aj 

ji oLj_>hjll rationalise 5-iiac. ^*i . >Vv,iU aJISj] jj^ll 

3 ^,UH d)Lj_^Jajlt9 *4 j>II cLlsajll <- flaUaj (_£.la.) tA 

4 a . \_A_^j^jj »*> ' V t^jl—wal jjfll iA atjj3-i\i £yC- oJljJc. Cjl-iJcal_jlial ?V i 

JLljj ^ ? ,jll ■" J jV«« -«i > jjX. jl lg.i..iaj _jLla) 4-alft 

f 1 ** \ \ li t ‘ \£. q 4 <wA . J 4 m.rt J,r |*fi oLb^l^dl fljlfr f q-A 9 

jjia Laiift ttilli Jlla .I^JJxaIjj IaJ_ jak_jJ dilj^ikjil ^L-u 
<iLhl ojLaJ) ^jLi t5_jjLkJI 5_lVi (j-c- AJujIai Sadi Carnot 

(_>iIjS J-afc c-lji ojlj_aJI l <J ‘‘ > 4 t>=>J- 4 SJ aJ«a. 4_j_>iajl> 

J <*. j 4 ;<< ti*j ' -^ja JjjjLa JJC. (_yial^)jaVI tillj ^. i ^a i ^fSalUj^ .^3-lil 
t<< ■.. ^jjjLS « .n»i 4j ^lVi "(jlA^jl" L)^}A_jz». LiJal_jj9l JjSillllj 

JLa-a (J-a*J L*La.Lj ‘l 3 ^J ‘ J*-^ Jj 4 (_>ialjaaVl villil Vjte-a 

OjljjJI jji ^ ig- £j ■*»* ^ 4 _J 4 -v l -v jljjJI (Jlljyalt > **1 -a 1 . 1 jltl 

^ V- o 1 U* . ■■ ! IjJj 44 _jiJjjLuaa A-lajirax 1—<ajlJ <l±j\£k 

(jS^alj ^ 4 » nkll t >& (tUaiS/i tiiJ-Ka {_K>jjij <jl t4jj_>laj JJ_>iaJ 

Jja^ail (j-a V J (Ia^j^Ij ^j-a \ g mti 4jj__>iaj 
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Stephen Hales jAi* oAA" jj^ *<. s*** uj* 

CjljUJI <jlj fLy<J (ji g-Uaijuil .133 t(dll jliAl (^j&i) _«A'" 

^«al >*i\l -I ^A.1 .it e. 11-."' ■ ..I j tfJjLiix 1 (^Ac. 0.1jLla > T) l<a j , mrk (j« (jjSil 

,a_j jUAlj A_jt>* Jajli. Lgji tSllj repulsion 

liLli (JJLo >l jj_ 5 _u .'l.jUTi >.*.i.~yi ijltaj (^-3 Hales JA?* t-J$a 

jjji ^L_iaj (_j\—S (_J_sSM t j V . ji 4 A_j 3 j-gSaAll fZ—£ f>—i 
iilA.1 A_i. jJJ (ji 4-JJ_)Aaj (jLS 4 JSSfl <_yAc.^ 

a_=^ ,jjj 4(_>iajJjal iia tLujj_$jj (jLS ji* ‘(lP»'jj9VI 

N j .1-. Ljji t^Afc kill jlsAi ^jjwtTl (ji ^JSkj^oAtj > . imliai l (ja Aji (I—lllsJI 

j »« ■> CjLiJoI jSsLj jt jSVI £aj . (J jLiLa Jfrjkj < _yjlc. o-l jlAall l **l \ ajm’O I (ja 

(j-« ojLJal (^-3 (_J_a*j jJL*Al j_>-2kJ (ji) kLl_=»_dl 1 J^~i (j)-9 

<Jjlj .-«N< ■*-'U 4 _xjLLo1 lLi 3Ijll AjAmj La£ (AjLalaja ^} q > 

AS <.*' —- 'l l > jlal jLiw (j-o ^Jb (jjiAt .lUajll (ji 4A AooaSM 

^ .<-»ljj3t (_g-lc. (ja i J.*.j d>Lj_^Iaj ^..isj (^ill fAL«AI (jjjaali 

oJaS _jl_la) ^gk jn%\ iU -(j jj - A uS M A- i»< i* >.i.^ (ji jilxj ^AL*AI (jla 

.AjlaJaljjfll j^JS Aj.il5> >«) Ijj£kJ (jl —AjI j (ALufcjJl 
UjLL) ^ lU*j cffUl ^JUU jJIS 3 (j)J ^Ulb 

Sj^jJa LgjS/ t<_J-2i_=»_lJ «j»« lu CjL-ialjail ;> "i\ _jj 3V1 (j« < **t \ '° i 
ia> ' j t i*' «>. il t > ila*! la \«y ■ -j djLkJal j3alj t **« ^ (_) »aj 

/ Ajljflxa \ Xl **11 i i i \^jSA 4 l T ' ^ ^ >l l A ilal \ajxUuU ^ 

(jwo S ‘'al l .al K 4 _J j)C» ^ ji_ 3 o A_jli ‘ ^ j^ a “' jV) A-J_^laj]l ^ 

^3 (jjXoxj (jjill «.LaLdl (jjj jjjS ^Loa.) «iIljA (j_jSajj)_j i h i jj3VI 

AajLm ojla) Aji AjS (^ill (jLij kLiaAII Julaj jUa) 

.Aj^jII Cjliall <il!j (jjj 

j n^' l ji 1 ^ -oj > jH a*^ ji Ljjlj Aii ‘ - > a ** La AjuO^iaj 

OLj^Aajli (j>>» J ji-aj (ji \ g giLgjU^laj I g a.j Ja j (^all OljjSiHll (ja 
jiM *ll l XiI^lS j ^ A^-a^ljua Ai^JAa jjc Ia^Lj&L 

A ; • -'H ; L^iuaAij Ajj_jj-oj1I_j A-jfljjJia^/l Cj^lSj^all ^3 (_jA& 
a ^Jja ji i_fl_^>£Lll L3 _lc. e3c.\_iyaa i^jl^Lij) ( aj33J Ig’i^aj LaS 4IgA AjjS-ail 

.Ajua-a Cj ji (Jlg^bU 
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CaauAI (jc> CjUjIallt jLuaijl 4 _lLI£ 

>.M.t.‘> ll «kj bill , V» \ Mi'i' l (_i£ (ji ( _ J _le. (_3f-^u L^ua CjiSi oil 

diLj^lajll ^ ffi jUa'U liUj (jij ‘ l> ' " ; 1 jUl (jij .1) ^ya-xSa 

( i g oti (j-a3 ttiii jLSjy Lij 4>\% V_j .Ia ^jSj j lg.<ag.Ij La£ Ig.l-yj 

> j" a* (j£. dA_a_^lsu]l Lg-iS (J» man (ji ^jS-oj i SA_jl j5yl 

<<JL1aII (Jji iii ^gJc. .La Cj-ola ji (J-i-mS/l ^^-3 LgJLagJi ^_j 1I dr*JI 

^>\ «a>Sfl JajAwi AjjJaj (3-aLull ^5 ^ A »j! 1 (j_jijl >■ fti-mll-a -iLa) 

(jX. <_JialL? lAUi J_jiu ji (j ^ *jj 4A_laj Ajiaj (jX- i_J_j-sc«aj -'- ~'g- 

S ^ . -J LA M (j& _j i(_pa_^<aSl ^9 i.ulj 4j_^laj 

^ »a>il a ij) (j_C. 4_)_^Jajj tol ■ h’aSM (j-X- A_jjl_j9V 4_jjlajj 

^ySLjll (J V' ,jl l_&a.,_$ .4_L]§ v^VL^. ■.» ■ « iiL]j Oj_ujSM 

(jLj >mo lx.) ji-iM ^ L»j Laj) jjjjt* s^Uiyi Aulaj (jx 4-jjJij cJ ■ mi'A-J 
, 4J (jjAj Vj dnJI Ajtta* jja (_)«* ■ ■' ■» dlLjjhill 

i ^ *'-' l i j ^ jLiU AjflV 4jLa£- *ijL* (jc. 4j^)iaj (J ■mfl'A 4 jlats. (j) 

(jL ojLiVI ^gJc. IjA fcv^La (j^» <du)l 

4i aai t f ’y> i 1 (JJLoj 4jj]aj (Jl *^a^j) 

^j »j La^jc- ji i^Lalllj ^A La£ Aj^lajJI kiUj ^jjj (j^aJ La. s .,ifr La) <..imaj 

[J L.-' \_^ | j^Li j ,L^j 3 dj^L 'i,«jit ,j-» 4 ’ij • i m 4 i . ■•") (Jaxj (Jj-JiJ «^ia^ .\j15j 

.Sjjj^S Ajiaj ^ ^ Ll (j-lSk. j (AiftiAiM 1 ** ^ jjLAI 

gg|f. l__jjt j ^ a > ■ >ia i" < ■ .M t**A j^jLt'Ua .4^_dal j k_>L uii j 

ji fJL*JI ,j£. djLJaljasI Laib l$jl il^jl authenticating 

(_)*■» »j a a - ' ^A ‘ '*«■ A 1 i a*' L» j t $ ^^) 1 “ ’*'' ^ Lal_j \jt]->La LkoLuii 

(_) • ^»a\-' A yi (jl ^ (j^ad c4_j^jjaj 4 _jV (_jjjLuS?I i^A 

( j <-»; (jL£ |j) t.l.Mi!x3 CijA-a-j liLLj n.Ll..,%.,l,ll -\-j\sTa (j-fr 4_j_^3iill l_$-}9 

.Li.taj _jjS 1 ^i.1 ‘ ^ JjISj jLla) (^3 ^lA_^J^JJ ^jc-i^ Ig A» jlmi 

< (j» ■ -■ ' -^a Lgjil UJ_£i (_gjiil j “>-*j ~'ail 4jjl^aJl l^j<a\ *ij.lii i_jAlA<a (j) 

s ji°"' (jda uj_)jJaj A3 (^9 4^-_jda_j-all ^3 aAIa. Ju 

4jS_^ak Jjfc J 2j,., 1 .„i Sjjj^ d)b_paj (jlc. AaufcI) (3^*JLa <*1 
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■i-a j ‘Clapeyron u Carnot (nonkinetic 

_ji (j-o S.l2a-all LaJ^>a.} A_)_)l1 £j-jLujJI Aj jJai 

AjJSj »' .^-> 1 <_LlSj ^p9 tAjljlj ni,a% ( _ 3 -l^. £_uiUll 

,ji l _ s -le. j (jlijl tilUft (jl£ .iai .a A_=>.l : m <a Lgi iLic-lall iLi^jII 
(jjj/iflU j£&i (jfkl iftlilb ojjJUak CjjlS AjjlISaalljjll Aj^tu 
julali (jLS tA, .jiij Cxi_jlt .Ig-j.i-^l (_^iJl i jlVi (Jjjs a-ojS 

^ 3 a ^ A. J U-y 1 <_£j! J_ajl (Jtj iilll I t ^y £ >Jwii i !•% il l 

L-a j>»i Uj. ■ :-. ,jLS ajttSll (iLli <jLj jLalc-l jL— (j-SJ t(5_ > >jk.i CjVI > ■« 
>1,)V ~v\ >.) £-# - AjjtjaJI ISL-alip-ll _jl_laJ -(jjljjH ( 3;^ i (jc. 
Jjjjjj-alsts <_i_LJJ l~i~i ..it Jl_al .A_uiU«a \ ^jlJ-sJt AjJSj]I 

£—AjII <jjj>JI <—lUb—j-ai. a jJia AJbUS JXa. (j-* Rudolf Clausius 

^1_jj (ji (j_5LaJ A_Jjl_pJI Kjol'in 11 A_j_^laj (ji i^yl —U (ji j- ^tC - 

(j_c. A aU A-J^-IVI —Lij < Kinetic ^ _j=JI ^ jV i l il jl—la] (jj_9j l.$ *.jj - ai 

(ji (_jj ji^iyS CjlajI lillijj cliu J_jia (_5jljaJl i_ya«j*^ 

> >-ai 4 .a 4 a ijUj A U ^*< ^ A^^JaJ 

c-l U" , ..I IXSa j ,1jB*iH (Jjtij Ig i\ tm - ! ».il (jS-aij (_5_)l_p.il >—laJI 

\Sj< al *«j a 11 A-Jjiaj (j_« (Jill (j-# a jib (j^ <fi~i j (ji (jjija-uiitS 

aJS. Aa iaj (jLS L-a ^g-lc. c-t lilijj tAjS^aJt j A_jjl 


(jj_j_ij c. 1 U-< ..,1 tfl ..■«•» A(jjjj^j hiM (j_« (_J£J a_jjVy*> Ajjj_i-aj 

o a.jlft-i (ji iSj. A; (ji ^(^j^ISLoJI l 1 *! -vill ^ jU'ii \ ij’i P La tak (jLS 
iS Oils (£-311 ^oLwajil (jfi. UJC. (ji (jS-oj ( ^ A« aj]l 

.(^jjtSaall ajlilll jUa] (^a ojij <J*-aVJ (^ 

(j-a JJilll (_gj) Lgj a^ Mi*..11 (^jJI (JjVLaJI a^>J>S (ji ( J, a -j jj V 

Lj jj^jj I ^ < • L ‘ ^% jL~i lajaa>j VS j _4_iLa*JI aa& Ajj)» »**! 

jjaJI (Jj^j ajlflj (^i C-g»-L ( i? SJj «aJ AjjS-aH AjLj^iail AfuulL \ a g a 

«. at *> _)JaJ aj^jJ^a (ji_j J «.!(ji ^i lu A ..i 4 ~) 


jJuj vliLj^laj rationalize A ‘iBk . j (j-a IjjS^alJ JUaJI A ^«1 (j-a 

A__j5j jjjaljj-j a aIISja «Jj]a J -~ '< ^ tc-_ yt <_r->~ii _j “i^i A_1 a j (JjV 

.> a j L-ajl aJ ijiil Aj j-JI ^ 1 ^ (Jl j L-a J .i—i^LLiVI a .It a mi A.jtv j 

‘"Theory appropriation" Lw" ^ yax^as J j r <Aac. (jc. 
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A' •> jil 3 jRtJ L$J ^jllj A | I 1 ^ '.V 

IajLoj&i 3 ' jj* 


<i*’r\ j\t jjJLVi jjisu 


(j^&yij IgC-lAlbl ^JJ (4_iijj\j Xllc.I Al l -Ujij La£ .11 Mtta -1 >.-) 

A.ijro CjLj^ijj (i5 Jc. Ac.l_uij i*'_>•»■ ‘jj^aLi. ^—IfiC. L. ■•■ j I g V- 

_S-AJ Cjt Jjii lm yaj3uij C.ll Ij j£jil (JS (Jla IgJla AAxJI AlilflJ J - 


»~*U‘i ^ L$jli t jj A~)S'_g <11 _j xjSlnlb (J< mS L<£ ^ gA _ (J v i -v ^ . >. lj 

LajSj .jkiail f ASJ (j-o Aj j*<Jl tXll jjj Lg_i_jS <__S3JJJ J tv.Iiij^aj 

4-Mil^p lu kli&J Ajil&i (Jlxluil ‘ aj< ( _pa_^.Lui ^Jj 

^Jujj ^_j]l 1*|' uLaxll 4 j ■ -A ■ .'1 t *' ■*• ill Aulaj "gr mil" J "(JN ->■ ■» ■ Al» i - il ^ i ■.. ^ 

dll_j Jj4*i (J-a& (j^aj LgJ ^ "'l l (_Jj_mJ| £yC. AJjXaJI 5_ji u^LSj £-a j ,'fl -»g3 

S %[j Xll_) viLJj j ._)*' t«*a <■*! -a; .’) jlaj <J_ajA 4_j_)A_ya*_j A a^o 


^jjj 

LlllXa.} L$J fjj ,,^-jilj La.j-i-iaj tj)-^_,>jSi ajj) utti 

A_*-aLaJI 4_jLi_^laj jJoju <JjX*j (j-C- dl a jll > _*Ll ^_9 JJ"' 

La \ jll C. J j>jil lift ^_ya Lajlj ■ * la all xltfljj ,<1 4» illl l 

<4 xaiu xlaj]l _jUa) tilViA (_ji xlSjJl ^3 jjji-A 'll <. 

,(_Jj 3 (j-' 0 |jiaj l—aj 4_ijLa»a JLa^all ^_3 I j Lll (_y-i » i A-aJlai^al 

^-3 ( aUj ^ ‘iU _j <5 ail ,..U ( ^k SajaUII t* '1 Xu J 

Constants of ^ jj -* aL uU <. 'i j ljSlI > "A »•> I _y»j tox\ -wall Ja 


j_^-3 tAj’ioll 1 -J •»!! i"'I ~ij —-"■iij (proportionality 

<LaiLt l"<I -A< j| i"ll jl^f- (Ja_uU ^_S A_JA-iflji 4<!' .ni l 

(jj-uaJll l gjlj ^JLxil (^)H iiij A3 ajjlS (_)M J (_j^a <Ll3 Ju i oAiAa. 

( _ ff JLa j .wlLaull A .lift J (J^lj OLl_paj 5ji <aal jj La 4 K .ti a 3^ ^Laj 4aLaC- 

lg 81 ml ^Jill 4 jjL'ill La^ <a I _JAJ) tli (Jiaj 4_:^Iaj ^JLaJI ‘ a.*1<l La 

^iLxil ,^3_)*-all cVJ-ll tjLS LaIj .43 A mil A J^jL'ill ^j-C. ^JL'V.'ij 4jji 

4 L~I 4 ji ^^ic- ojLajfrl (ja v^- L-vil i Allij ( _ s ic. JjS/l ^alLaJl AaTu>-j 

^L a lftl 4_alc~- 41. .,<ni 4_p] (_jjl3 i4_Ic. _jjll 4_j\j^)iaj (_j-o oJjia 
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\ ' a \ . i t ■ ,U Jl a -.11 dlLj^jiaiJl d Vi j d > «d i j 4- l»> -j 

CjVLsJI <_jJfrl ^-3 Jjj 2 V 0JJ-wa3 V) *-_>adt y_»Jc.i 

ike. diL)_>fcdl jJij >. n **j j .( ^ tj'- M ii (j-Jaw ji clH" - 

.jU'.l aJjjL 4_*jl22a AlaaiLi jA.3j-a 1 *l-k.j xJSj (_$! £Jjl2 i_ya 

4 jiall J Sdv-dl XjIISj L$J 4--a$-a (_ 5 dl3A (jSl 

2 ■ ^.1 -=J 1 Cjl_J - >isull (^-2 dll j-LUU (j n > <VTl V ypdl dllj_s*2ll (j-a A-uUI 
AjjA jaJl AjjuiLuiVl J - >-l '■» 11 (jdxJ JJ*J (j<*da23 (Jj t t* - '->-' 11 -d&i (Jib 
i(Jj-uaidll (j*—» ; J d>^ j -dll (j-a ^_j-ill liA .*■ l "fcjl l idftJ <^-3 

ij-ac. ^ylc. S_pS >*i~> jll .. ’ijl l all jjjSj (ji Ai-i-laJI (j* jdSil _^ji 1 —>^ 
"tjj_£" (j_-a <J_S ,j \j i_SJ tjLlaSl J n >1 ts—ic. . ( > g -a ^ 3 —lib 

•j- ^ 2 r- JAZ^A l_A jj«aj dl ad l 1 j" J_ia t"'l i\j& (ji "(ji_jjl_SV"j 

oi_& <_a.lj 2 sl f 2 j (_^i (jlj , 1 a j 1 gU»*» A_ 2 ij j 4^ajl_k-a 

1 laJ La 4_ii i(ji jjLSV l5J-}J .» « Vri * v ’j-k .i AjISj *de. » .i JjjLidl 
•j- -. 1 ^ -.1 0 2 . .., t‘> jll <doLa (j-a ■** -‘-.'H £t-aVj^>J ji diadt \i l S 2 -i-laL 

(_^i jjli i(2j«_da! j-alb ji _>*S?L Afl^L-a 1 Lji (j£j3l£V djjui (^1 

LSI diadl JuiSj (jfi. Liij (J*iSL . 1 *J Aj jS_>all ^jLall d£i 
4 _aJl*-ail £> 1 a 1*2 Lo J^Sjj tdJj ^ j < V> ajliJC-L oJjiaj £2 

(JL-kjJl A jB35 kjjA s J A_jLa& (_!■» >2 Lg-iV 4A3jL-a ddlS Ajjxa 

(jl ( j£, -aj 1 fl 'V (ji »;'j Liji di ni.tti t^Lu-di ^lL *d l A -s >■ >» ! j 

-1«11 (jc. jLll dlLLoxll ( ->a 41 (jijdu 

(JuLa -^^-oLdl jdall £jjL 2 (^ ftJ-^dil dl_auJl AdlflJ <• __>-all J-aij 111 
(JLui aLu^j ( A u jjjdllj (Adjjl^il j (A2jjI£L11j AjLui jVl il l 

tAjjja i 'g- (jjaiiil ^Ic- ji tAjSjjlSjdl La.jlj;ullj (Stahlian Chemistry 

2 _ji J_J-akJ kijM-^a (JLaJl ^ lgJ 2 ^-=L. (j-a (j^ (j^“J -Ai ^ 3 ALai 
a 'Ha* jj^a 1 -«- lj (_ji jxM l.a, >-di oLilijU 3 J /i - a J_ 5 ^Lxa 4_C- j<>a 

Ljljai 1 j l ^" 1 ijnllUjl- --jV 1 (jiii 1 3 t A-3S Aiu^b i A-^a ^lc - aJA * l"ail l 

(j2aJUJ .AjUdLuM £-l_>iJl (jy-2 A_S_>»J1 (j) > « ji\ i^J-ail (_>£• 

(j'-" .JidiilJ ejL-ali ^2 j!£jaJ 1 . 1 - jdd ll LiLa.i 1 jjdii (jjj3j ldj.li l 

ijj-al *_daa>3 SjLa (J£ jji-J (jjj_u v . i Ik * (jA LiLa.i 1 jiau (jjj2>2jjjil 
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"Uf—$ii J-5—x j—gi J_A <j_Si _jj uaill 

o*’ J-* 'j-*c-j i/ii' ajISjII jUs>) qc. "renegades" 

UJ-*^2 </^* (jx- IjiSjjj f.g.45 y* 

L 'L . ^ jl <jjS yc. Thomas Aquinas Lojj Ja j ? 4 _J) 

jia.j^A £tJ-»-ai <-U J i ^jr^ 1 Jjla^il ^L-iai <_>i»3j 4jV 

US-»J IjJ Liljxjl JAU j g fa . » .ijs^j (jl£-ab fi-u 4 jV 

( -ij£ ijJ-f> oAA (j-e. 4 _jLx'|/I (j-a (Jjiuo _jao ^gifr 

,lji_>iaJJJ ^1 4 4 g oil <iUj3 till j ,jSLaJ 
o-c- ; di \ j 2 al <c.ja 2 *a jjt> liiaJl ajISj (ji tLijSj (ji t j;- - La £j 
°J.S (JJJJ djLdal jSsi l^iLxil oJ_ja ya dlliLSi 4.j.mL.ii £-1 jji 

A \ ■ hL'iaJI gcAl lall (j—X i~lL .>i) Jjal L_gjl 1 _aS n-il a j_ tt> (J f-_ I a"" 

,La(_ 3 _^- 2 aj diULSil lilij jjc. di\j_)laj (jj^Sul 4^ 

(j-a IjAC. Lgi 4_4&t jll ■"J j ■ * «" » j 

.j-!i ! ~~■*a ‘“ (I ^~* ' »aS -\W -I l al ■**><!I J ■* ^\ 1 

tJj Ajt xi jll ^ jlflj ^ . s . Qj ^ ^ s "*"•- U ^'jJdLJU ^ a ^ 4 % i a\ . .. I 

1 1 jlxJLLutl i‘yfc ^^ i.'Q i ijj^j £jLjiflSll i 'i-a^ 4ii»^ idjb^Jaj 

4 11 »i illj g-iLiil (2>a (—(_p-» ; ( -3 9 4 j aj l iil l vl ■'* «' l 

Aail^ dll jjiSlI La l j a .*■•;< j ^jj dl^jjl iJSj LuV 

ji Ajlalll lilij l_ra.,_jljJjiLiai (_3~u>« 1l LSjf' . L< 'i' ^j-9 ' ^LaC. j jjl ^ 

d)^£_dai 1 j ij ~1 .ill dlVl—^. j\ ■ 1 j 111 V ■ A Uj 4 _j aLaJl L_i 2 k_yl_ji»j^U 

^AJ tl i \ j* tij ,4_i 4—jj )S a i l 4J u l.aVl 4_j\j_^iaj 4 _j^.I_jj 4jj j ■ ^->*' 1 

<_g— 1 ) LS^j-i V di^Jl Ajiij (^a ji t_P=>l^iaV (ji cLoixil 

4_j' .i (_)S »>ij Laa t4^j^j_i) *11 4j da ji 3jl_ijjl 4 .‘‘iVI.-v »y ... I 

->->j Lajj i(_jSi _j3jj Lj di_aJI ^jL*< yc. 

■ \ , jfili 4 _j^jA »il diLdal jiaVI (^-3 (j ilj . \ .. » .j ji (JjS_xj ^4.1. Yx> 4_ii l_Jl& 
dl jLS—dall j a jjL-Jt jjJ—iill dlV L . -a (jwe (J-S J—3k '■>(»*' idl_AjJI 
.din-ill .V.lftl dlLlda ji ( tiL».a ) 4&l^jj Ll aWl lilliSj 4 J J J ■ ^~i\ l 

d l Tfc j 1 IAjJ (jc. diAJJ (ji lw )->3 (JLiaall (j^a taj4^V^ 4iL^Jl ^3 

4_i_^A^aJl 4. WiU y_ it.jill 4 ',. '. Lie, L3 k~Jj 4Jl 1]I aJA <_JiLa jS ! 1 " 1 j >-. " 
(ji IJu (_J .dlVLail el& (Jla l g ^^jil Ajldllt 4ja_ji_j 4-o^alt 
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A_j£i (J*■"j $4*1 *> \W ,~ljUl »jjh (j& t *VWii 

_ r> ^3 jAa _^Ll jIaj JjL- ‘ fc '•*-j (j& (^lAlil (jfc ^»1iJ jJJ*J 

- ■» (ji l_.a£ /*< .1 jlSli _jj_j_Lu (^—3 o^_uS AjjI_jxa-vuI tiU-lA 

aAa_j^ ^gJJ AJa»_j-a (j-a 4 _AIj (J 1*»* < fc t -v -11 1 jltll A3j&jaJI xlAjJal jJflVl 
^ j i_jaS1Ljj «* \< .* -.11 £j-=v 4*‘ll. i vii3 f >.h»Ai hi Vi~4 VI f^-ij V*v V j-^i 
V.AjjjAa'^l i"«N< Ajl mill A-jAxSf 1 (J-hj La£ , jjJajll (_J^Uv j^L-oVl 

(ji Ljft jjSjjll (ji _jjfc ,LjjU La£ >*l"v ill .Ijlflj 1 g g >ljj (^jll 

5 jl^g. Oiluall (J ^ Ij^U (jj_j Ajj >ii ill 4jj1jaLui' 1II (jr -1 c> (j_j_Sj 

(j_^a 4<j-a jjl j ;e- a 1 j V- t-llljj h~il (.*1 ~y) .’I. jlttl ^..> 1 % lil—2 . _)j hill 

1 (jj_i aj_uS discrepancies > "i l > *A111 j-g-hj (ji (J a lk a l i 

A_Jjj£j 1. -J> _yl ^yJaji j l_iA_yl_}.i_jJj^ (jj_jj ^_1 jVl A_jjj£j 1 J> _yl_^3ajij 

_ nil a_jLUSj 4 Bernoulli >_>? Ale. a_jj _jI£j311 IaJ 5_>-}aV1 

Ajj jlSjjll djLjlj^il (j_e- l^aLaJ 1 a ItA* dljLSjJ dlj^a (j-a (jj3 -1*J 1 g y& 
al_jjj L-aS vLxajII AiIaj (Jlaj (illiSj (_^i) jv \» - ail 

(jj_j-jj ^1-jji A » > i-i j L-ac- S. \ w j Aajod Michael Faraday <^1^1 <JSj!-« 
(j±jj oAA >.1xj>..i1I AjUVil (^jjjllll _jj h~i\l ( 3Ax I I (J-iLvill (jil .(JjljSfl 
Ji cs-i) i>* j&**\ csjSa descent J1SSS! 

A3 tA-ijjjjgill j A-jjjlSj-lll alxjvjll > jHa* (ji j t^ljljLa (jj^jjj (j^aj 

(^3 l^ajhc. ljl^aluil dl^Jai LaS (jc. IgjUlgj ^3 l^uS I'lill-sl 

Ajtj-il'S 

t*’ AjIsj c-' h' . ..I |jli *^r >>i! j ,j«ul (j^j*^ jjJiiaH I AX (ji jot 
■Yjl.Vl.il jA L-a t _ s MM (Jhuj (jJ<a«JI (_j jaiaII Cj! j ajVjtvaII l _yaJLJ (Jaaj 
( jjjj L-a ‘ *« ; AjIVj (^_9 --J _j jj»~i (jj_J j-Aaj (ji l_al 4 fl {"A_uiAj" 

? jii * i- '~; ^’la"; (JIajIuiI 

(_j>>.a j (ji_J I_fll^AC-VI A >ju (^Lj (Jlj) tall Ia^J ** A_jLa.) Aa.jj 

jjSij (Ajj^ja jjSi (juu 4llij (^i (^-3 i* 1 ' * ’ll ^ jla' jjuaUc. 

_jlSSf! j > «~il ‘i« 11 (^Jfc !•*! llj .(_J^)_ii _j . <-»l 'in. (j^a 4 I 1 A 3 II 3 jlVll tl ij iml 
/*•' -^^jla'l 13 jjol jlSSfl <CtJ_jll liLlj (^3 <UjIjjc.I (^1 AjjS_j* 
(Ja&jj (ji 4 jS-aj (jja. (^i <4**'-% ill aISj (jc. lav.j_jiv 13 a. 3j 1 g ift (^lavlllj 
(Jab ^ jAi .aliAjll .Ijlil (jC- (^l~v~iU (jjJ AjjS^a «_JaS? I (_53lAall 

118 



(Ajaj ~s , ^Jl ^j)ju j ■ «*■ ^jjaju (ji f ij j^L^V 

Cj-le- Vi^l .Ajlj Julaj <jc. <jjJ ' g . >Aj (j^Aj V (^Jljlbj 

t^j-3 £ J-lJJ ^1 j a. o l i» i l a ji ts-i& ijSbJ' 3ji (ji jjISV <-i!Jli. 

Jjaj (jLS l_« (jl ,(j<a j-li j-iC. jj« 2 (t>a3^>-11 4-LIS1I JJC.) A_iiJl oi_A 

Lpj^j ^ unrejectable core t>a9jJI JjL V j£j*]l 

»jblifi I pJJ ^(jLejllj (3^®**^ (jlS-all (Jla) j.jr- (jabil (jjall ' ^ j *»1 ^ j - 

cJS-kS Laj . j-iic. ^ . m l. Tii l t- a > <->Tix i vw" jjj g-Lil £-a 
*> a Vi^ J j mi C. ^ * u\1ti jjjSlI ji.1 ji jLall Jjlflj jA_j3k 

(jijSLSV LitS .lalj ^ "« (j j9 *■ a > *->M a_uu£ jLoil " jA(je. jjp 
La Lajlj ^jjljLJl ji 1*1 -sjil g^aLjjj (jl_j jLajfcVI (3=^ (^Jc- "(jj£"j 

Lxij ,13 Logji A_LL ^aft Aj AjaJJj^a aQj^ j. ^,1 *, r-- 

(ji (j Ajall o-Uh (J£Lul 3 j->.^-»l i» il (ji l jlpj l *.\ ig. LJbaJl 
' jja’i (_^i "_)A_y-Sk." Ajj >ni j)\ ne.V1 (^J ' ■» ■ j I jj j .(jajJI l)_J ^~*'** 
jj£i i_j_p5aj (ji — i aV-j Laja — L~....; Liila t(j-a_j_il JJ jJajJL ; 

(j^a Jxll j-i. jj>jj »L a l » -ll 51*3 Aj £&uj (_£-l]l i_J jLm$\ jLaj) (j* 

.concept of a tradition 

(_^i (^j «.Lol*JI j jiu « - a j S ;a_jL». 1 (Jlj^ull (Jl j La 

- >—aL& ji maxi-theory l£ 3-jjJaill j.^\ ‘ic . ^ (^i (jjjta 

AJS.Mia (^AjJ l *(_pa9_pl <Lla jJC-" l^ji (jlc. Igaq (J^aLuil L*'-^il i 

(ij i a~i ^j.Vi*i«,ii V ^(ji jjLSV t if- Vj "(jj^" Ajc V ‘•*^‘^ ^ 

(jj^J LoJj (jiij l~v it (_psuu (ji jJC- 4(JI jjuJl I^A (jft LaLu Ao<Ja_^a AjV^.} 

jl jilt (ji lisucl ^jjLSVj “u>^" (j-a 5LS (ji jA_iaj .c'.l.-k.iilj a jJJLaa 
A-jall aAA (^9 jAjj (j_jjS Aj_paj (J^.jj ^jll (^A LaJ jaliJl 

(ji La^ji j (^_3j ;A_jjjtac. <Jlil jLjjfrl AaS&j Vj \jti.ia'i (^jlj Lajl ajj^alLall 
(J-at jxJl ^_UoJ (J^al£ -‘ U . l Jt- 'i ( a-}L~i..ii VJ ^JaLaJj ”iiilaj" lillj 

« -*tt iA (ji .1 jUj ^ jA j_^. jLjli.1 (j-lc, JJjJ 

(J-al j*JI x i t JLUil (Jaiaj (^Jc- ,A_i3 jlie. .1»~) jl j~iA.Nl LL*ji ^ jiJajj 

^jjbaj j-4 (■*'.»-vail .lilaS ,^3 ji/iir. <_^i (joa-ck^j (^Ic. jjJp (^jll Aowuj jll 

(ji 1-oS .ConceptualWell-Foundedness (^ja' -Vs-«Lai 

(jjS^PS j' j-* ■■•! « ^ (jj jut t,il *> \ ^ j'a* (^Sf jj ■ -1 ■ -V1 l-i 1 j1a*yi 
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diij diLJai jSs^\ oAA (_? >■ »..i <_>*u~uiij j»ljj 

Jji ' •»“< 0\—ual_joSl JiLiA_$ g-a.9 mi a ^j6j 4-J_jS 

^ q\~i j| — -f- >*i » > < ^ ^ i ■*'»*« L«S ...j...i*i j o-» ,. ; j \^ j| i rf*> j 

jjij^aauS Sji . „iU tulxajll 'jlV. (3«* Aaiii-« i «-i\‘i C. - ( _ s Afc 

e-Lal*JI 1 ff_ j « , J iJJifl j A_llaj .4 

' ^ > *«*- J -*^ * rL 3*^°*’ ■ ■'_j ^g^ajAl irtti aic -V' >i-j3 A ^ 

J " 7 - ^ 4.; ...Lai La jliifrl 1 l J . ai l u^ l (jijj - ^ Jj) U-S-aJ 

4jL Aafell 4K»La (Da. ^la-J (_ya_yu <jjA tj£-ajj j^Lall 

(J_j5j V <_£aJ| 3-^_>3I m LH“ '*3-?- (j^ -J Al S jjjj 

jji 4_auj3 j £"L« LjjjI ^jl 4tJ 3^f“* U^) (__^a3 

fjliLalL 3_ 5 _ai\ ■.' ^L" .> »~1 >*i ~> 1 A )la~ i £y* l5 _) >« -» l. ‘»> JI 

oLaJj L j-. L 3^ ■’•'' LaS^aJ A3 jlSflS?! ^Uj (jjj jjLa^lJ 3^ ’ °^ 

-(CPijJJ ‘ 11 '-■; AjISjI AaJI 


£& jE&l ^ Cj| jjxjJ tliaal t Jufljtt 

<LaljJ jjl i ‘ i 1 ((JjLiSI 3^ ' ^ t g3 tL3Si Jfll 

^ ^ clijJajbu LI 'La. 4j9ja 4 ujbjx^hd iiLaill AjIUjj 4 ** A 

3^ ■*’’J ,4_L*-a 4_3lSj jDal ^A 4_bo ,_yn£- jjSSM A! fl"ir~.V' 3' “ * ‘^ 

^3 4jj_ja-au oIa incompatibilities i3®'j^' f- 50, 


.1 jial <_ji 3j<alL J3 3)S1 .5_ijIajJl U^“) J-^ cs^- 

V Worldview fJLJI j* _>Jij 4_^j <jx- cs-l) ^J=H 

li^j JjtiiL , 4 _aua o-i-J^a. j-laa L g.> j Lgjlft 3 J - a ^jJ 4 -*-° 

\jji_3k 4_iLjAa.ll 4 j^UU ( ql .,iiS/1 ^y _a A^AaJI <**»■»»>{ IA_jAa_i mS f' 

^ le- ,LuaJ ^LoaJI in/'ll (JH til" ^yn U 3 A \ g t ”tgJ li jj* - ®" 
^jLixlt (jjj^Sll -(jjL jjI£jA1 AjUajII clLajla t3L-all 3jj“> 

j »i ^ "'l l jd^xll ‘*'l-^«w ^ j».iaa ^ 3 ^a JJjSJI oAtaJ j 

AlAlalJ ^cjjLill"J <"a»jiUl ^3 jjLai'tfl ^3_j-a" LcJ^a 3^^ AaLaiail tgJ 

^"4jMi^jljLull 4 »j'L" *3^4 4_la j)a C. 3^L.‘vaM^ 

tilJj .** ‘ ~ ^ ■"!' t^Uj di3jll ^llA jjLaj} J£ >i aSj 


120 



Adld Jiid ^ (>d oCiSjll ^ l*JL ^1 Cj ^SAJ I 

(Jj S^Jldl (jc. A-iAi lg'l l jJaill Cilgj *J _>iSi £— Addla I fl 1.^1 Sal t A .» 
jJISj ^ Jaljd (ji jjSaj jJldl (jc. Saja*. 2^J ^ 

- b.'i l *li Ajldi—iI Cl_>^Ja A-ljLa-a JiAdi A.jbr- CliAix Ail .A_iddl Ci_adl 
J£ t^ij i^Cc. £-.Ult <j>£ll jb»ll J AdjjjlAll C'^.U 

"4_?ddl ^jc.« ^-L-i Jj1*jj Cii^l ^ ^l_a t A_lU 

.^L>ill Ajllfc Axddl (JLuiiV' ^IsT'A 
0- 0 _>-iaall Ol_^.j (ji (_pa^Jiai (ji LJaaJ l (j^a (jjSi .■.« (jJSU 
vilS-iu oAjAa. A_d& vlLaj aJISj a^.1jj Uiic. Idlo jlgd Worldviews 
J-ldll (/Ad La LllUi <d_Sj (j- 0 -&dl J_) . 1 jja 

l^i_« 3 jj t s _Caajjj (positivistic Aja—dajlt) A_c_)ill c_»AJSj A_t>Jliia 
ixi*.illj i — ua- > I I t ( »J*ll £jjLS (jj .mere fluff 1-$J A-od V dji 

sH o-^ LjL$a._j wja (J—(>-1 CiVLaj jd.lj 
LiiSj (^-3 jJL id l Jj) — (_yic- ,l$J bA-d t *ilg-» Aadc. i"il ijU.'. 
(•* n J-» “' ■ ! ' <jddl (»-lfr j'l j»jjlj_£Jl V-g-t'Kj^ lLi J (ji ClA a> * 

La 4^ii!_j-£l! ( j.i^tj j , ( - > g I. ii i (j Si. _ji ^alldl (jc. (_^lill Cll >«'■» ^ 

t_)*1 ll k^-i-v CllA 4<jALj aLib ^aildl (ji (jjAiitl (__j_u\_lll «L ^ (Jl j 

(_>aLill (% . h« a JI j-J V <(^j l M ill i— lAA_dl (__>a.51c. ^gJlc. J {A_iL§A j A_4jL 
Aift j f»A Aic. AdAAlIj AdUJI J| jsJ)l\ (jc. CuAaJI AoLail (jja Aji (jjAaj 

Cjlj L. oIa liia-ll l AjIUj (ji {£. jj (ji (jS-ai tAllaVl oAA 4-ijlLuj 
(jSf Jai9 SAjLm. «—dl j La fiLdl (jJC. ^i\ jJiAll ClL$A j (ji j SAjAa. 
(^Ifr A_jA_,Jl (j£^j AAj .^Ull (^>11 A*j jjjJ dlA=Jtfl c£j^ll 

(J^ljlj dl_jA 4(_ > ^u. ., ! rt al (jjA 4_JL5i jl J_i5 (j_Sl OjofcjJl ILa t_ilj_-a 

^il_dl (jjill Alai .LCajft l_La ^LLC jJiill AjaiUI A_iijjLill Cl^Ldl 

A jaj.iLII (»_jidl jda) <^3 oAiLdij A.Lajg .oil Cl^jll l >jl' a - . CuAa^jl 4_j—c. 
Cdl£ d_9 -—j) A-jjIj A jtj.il-> (jdljil £—Aaid A_jil_-jjall djl__>_jili3l J < (ji 
cAjjx-a Aalji Aja,_jl I^Jaij .(Adi—aaJ jii ji Adi—o^J 

lAA j^Si (ji (jjd iAjAadl A ^.j (jic. j .AjLw-aV Ada-a ^uLi dlA (^Jb 
5^—dlL c?lb A j { J_yjJy\ Cll—il j^dlj (jl—d^U Aj— dill UaI -- ^C. _)Jl 
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(^-3 j-aSfl jL£ L-oila i Uj£J .djUajskJlj tc_l£lj£ilj 

(j^. jl^*iduil ^gJc. (j-iLill <j-a tAa. (Jaliii AaJ tj*afc ^jLuJI jjali 

^ \f- (Liixlt A_jjjjo 1I ‘** A i t|j‘-« « 'jj A_)jjoa]l >**ll nl.*UI /*)Ll g-LiiSVI 

.U jlSaij UgiUii ^ undetermination jl j-« 

2 '<--1 VI 1 t_i_lc.i j «a tc.\ *'y y J\ 1 ialj&i (J_S jl ai^jii j 

j Lj a_$a .j o j£j ja (Jljj V Aj£iLa.S/l lj2lifc«la ^lauj t4j*iAj*Jij 

Jj^aJl fG’j-ij .jj-*U jjiUalt 4_a3tjl« j-j& jAjj ^JL*A1 

ol^i j j< “'^ii j±duiftjll Sj — 3 o jj 

SjJaolt a A ■•*»» >S - ^ jl ■*■ ■» (iUj j} Jjiill i a t n*> ,i'yI j^3 tAa j j i < ~iil l 

•■»» «t ■■ ! SI L. ^ ... jl i - it \t » . ;•»*<■ J AjlilS a ^ dlV jLa ~t\» II AjAilaall 

.< r£ >£lajM Aailc. Ju-LJi OoJlSlSt 

^_jj" jl fj\_xll *j laall jl j.-yvaj (jl A_L_^la Sj-ail IajL- ui <_J-3a J-5i 
■ - < <<j (Lxiaa^a ' I jjJ t... ii«.lj L^uIa 4 ia-> . A_;Sf Zeitgeist "j-i-aaJI 

La IjjjSj A-ilc- jA La (^^-aUl £-*-2ajil «-^j) » Aj J 

(^iSi j-aVl "jJLsil SjJaill" (JiLu_uil (^Jc- ( ^ —jLuail j T u aj 
E. G. (JJJJ-J .£.] 1> * w ‘* >5*1 .SAjA?. A_}*lft jl£si jj$Jo jlJ aL»>L ^-aij 
•■ j . i t £ jjm ; ji jj^l Laiia. AiyjtiJlj *1*1*11 j* jjj£ £* Boring 

.(' r ®)-AJL-*&l jjja J_**ll [j] ...Ajilijlb t il i. io'iH V Liv Zeitgeist 

j^a t°j» ■ '-j A_jl L^a^ # ^ejjtjU <■ flJJjjj_9 AjjJ_J AAuils (Ja-oJ 1 —_J 

^j ^ — t n... ^ » % g- (J^A t —■ ~<j Lx> A^qj Aja ...'ill AjliaIaW 

A_xjLail A_ij^GxJl (j-o lAJ_^a <Li^a^aII S h*>M ^>3_5-J lit-al (jJJJ 

a a . ,.,>t l i ajfl j_j L^o<a jjSI_j (^lA-j^t j htll j j hill Aj_uu1L 

Ljiti\j 3-pjj £ jj (jL Boring f-* 5, j OS^ 

(_^ljil iAA Ajtj (JIaSLjj .(^ijatalt ^juLiaSfi (j-o VjW ~ L A*J AjAoSaj <-—iLjicul 
-(JIAaII ( J<« • •■ (jJc- lAaak tjljjjualt (j^aS .A-iAJjlall A i~vt.ill j«a 
CaoJlS jJZc. ^jL*Ji jjiil J.i.1 jl (jXiv IjALjI J--3*!' £ JJ jl 
jijjj - \f- i ^ ^ (J ■*■ <t ^AsS/i <uSjjl£jall a a , ..\ati jjj I jujU jojSH 

■At t v J„ , V. aJJ^- uaJ OJJJJJ jSLoa (jjjjj ■ ' Juifij (jV IajAajj k mkV ' 

jA lAjlAa. jjSI VLlo AA.Ulj .(^ySjjlSaaJt dljt£jJ ^Ifr j-a jaSi jUaV' 
JjjAjJI (jjill CjLlijAc. jaJji (^ 4-oAaAaJI" jSU Kj'A^ . j x 
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(jji-ll (jj^-£Loll <j—a (jJ_J Ujj^i VLSI ■ 'I 

4 Uwul ; ,-St', ..jj^flll * 1» II A^jLmaII 4iJJ-ui]l flj> ( jl * |J »atl i I^jujSI 

_a£j11j o^Oa. 


C^A\ *A\ju Jal£j 

<_)-i9Ujj (jxx AujIj (tialll AjILsu CiilS, jl La& jVl yi*. <yu.la (jt£ ■*»! 
fJJ cK>3-=*- (jL *W>N CH> J-jjj L-a* ((ji**J-lt lg.t.>i», t £-q 
4—aJ j* lilXaJj (_5 _>-a.V' A jl l&l ^-Ifi. L$da dljtj A-jlSj jLomj LaJ_ic. 
( •>J “ . > i' L lar t.ll (j_a .tiLli i l l A >j La l_>_uSj .Aa_MtaLia ^g-lc. 

.*—t=aJ .'IjUT) (ja _jjSI Aiala AJj^Lj (Ja*JI AjSLaj V fJlxll (jl { _ya\jfii\ 

1 i j \ (_^L11 (sJIjlII (jl^ SLg-uAjuii 4 o: . '■ .-. ~ \ >r-_ 0 dia^jll **illa*t t'VtK 

LjI_>j 9 la Jj (j-SLl .^-tlaljll ^jjSiill ^gifc Aj __>13 Jjja. el La. l£_$£d jAua 
1 3 \l l *■ *’ i— ** J V ill > * 1 t iM *1 jU V (j—a _)_jSi ji (jj_ijt £r-^al l_£j3 ( j ^ ^ ■ 
JS1 Au..nSL 1 j-~ 1 g* lu l_ljS jj £aalil .iLll (j* tJlLLo jf a ' 

(_5_jJill j—A _)1 ..ht-i'ia.Li LiA A~i i*a 1 ’a A_j_)i I_a (jl ( jjojl ...1 1 ^jjA-jlSall (j-a 

,i_A3)j^ali A£^at_all 

,A_aHa_al1 i.* 1 -a ill A_)Hflj Lagj (J-alS2j (jl (j£aj jj l 'oj jU. 1 ...1 ... i A ■%. jt 
t_^l cl_>^l <jjA t ^j^Lj « * i J ialaj lj (ji (j iLaj idiVLaJl (_j.a ■» j 
A, 4 .. ilfll l 4 —1 V.^ 11 A a l H a^_La 3-—^ .- C1—1 Aj ,iulyiVl all > 1 (jt A 

t^-9J (j->,fcH ^1-Jjt aLalxll (ja ^jjj S II £j-aaJ _>*i& (jaliil (j_^all (^3 AjiUilall 

(_$oi 13 j (Subtle fluid ^iLalt CjL^iaj V a ll -a .<-ti - ■ laj Ajjiij da_jll 

(jLS L^a _jiJL LujISji (jLS (_^iJtJ a_sjsi! 1 £_jl »- fc <«.« a jla*s < j*?li 
(^-£ (^ y aa ral l till_pVI (JjSJ V £_jl_JA) ^jLuuII ^gjl (l_jj_jjJjj 

11 t^llji^lj j a< dlalI k j) >j ^l l \ * 

^AlLa 4(_^J_i.i A-^a. (j-aj .A_jljjjfaVI Cj^S .^miII (j^a (_^_>al A_fr j^a-aj 
£_jl_j-all O - gl A-jjSwall d l aj .,.. i>l l (ji (_>Jal_)-J3l ( _ s _j) ^_^_J_juiill ^.lAl.^a 
((jjtuj KjAl l v ^l 1) ^gl] . , l A i LaS ((JLmojVIj (j^lj 1 ^ 11 li.a (jr-_l 
(jLS IaI j a e.jl_all 1 *j (jo ( ^UjIIj Ajjilall oljliii (_^ ji (Jajj 

• .a’i J '■ *' , 1 -VI l_ilaj A_jli l-a j-2 JS_dj v 1 ’ i -> ;11 (jjijlalill (jtjUA j-Loljl 
(^^11 dtfljll ^2J ^ ^"(_^lLall 4_lAialt" Schofield -L®oLajmi 
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(jjA jWill A<1 imII ■ •ul^j'aVI ( ^uajj_Sj ^_lc. yX]l I.Uh A_ja 

»L»kll A&Lui t A^t “‘‘' ajll A_a$_aj aAjA^k. l_ia_ jLA £-_jHal A_ilj ((jj£jlk-lt 
(j-« j > 8J jxJ ^-lll Au_jj) i <—A .j<»j_jaJLaVt d£l£_tua]l A aJLt-o ( _ 5 _lc. 

_(J_jjLa j-.*' (jJc. tO_>Laj \g 1 -sj (ji (jjj A. nit (juiulliil 

.Vllt.flll (j^n _jj£i ji (jjjjl ge-aJ ‘. 1 ' l~*tj (_£ j_i.l i"'Vl -v n^lll £_a j 
g In £-oaJI t ^j]l .lulla-ll ^3 A j i n' i nS/1 jwil i»ll l _yaxj (_ya3_) tf~l»kjll 
<— .l-llaTu A_jli ‘Lauaij A jA^il diuaull A ulaj ,jL£ til idl'i/LaJl oJ_A ( ^_3j 
(t-laa-a (jt_3 A_flj_jlail aA^J ULJb j tA jk.nl.l.nlLj) ,Aj 1& A S it i alt Jjllijit (JaL=>j 

(j_j_Sj d.V.rVJ JljISS <j_C. (jilfr^/Lj ^kJ_J V A J<lft dll A jtr- ^ U-.J I _ a 

(J^q£j dlaj ,1 jlfri jjjJaj (j-fc J (_J-J t«A jA-s.j A_J_jjj AjjLnjLa 

uLojla (j_A i_lSja jcj j_a (JX .W l g ; j ^ "'ll A_SJ_jla]l AJul^a. 
(_^i £CJ_)\-J ^_a A_jLa*JI oAA ( _ s _lc. A-ll-llI A_lu*S?t (j-a ApjJl tilLiA j ,(AajA3 

Ajalnll dlVLaJt <jiajLj i^-alc. jJC. jl (^.-alc. ^LiV) 


-lull 


(jalull (juj_^all A.j»-ij,laH An ...tilt 


•Sr,l 


£* _jd Aia JULull (J jf j-I ig-lc- .dluaull ■■'ult Bj t jj-J (J-alSull l“)t jla» t aJIaL 

••A_*uukU t>*A4" jjjiau ^ lM? Roger Boscovich 

. I jl t al (ja <jjjjl OloJa^a (juj (ja jlji-fntj cliljl Aulac. (je- (JuJLa. 

j»ti J3j . jljjjJ Ajlijj (^jjjjuilt Ajlttlll laA j lAdajlxoall dlakull 

Daniel <S^- ,a_ 15 Lm aJ_ jL>-nj Maupertuis 

(^Auiaj (jjj (J-^jaII A^.it iu- A-ijlrvai ^»t_3 a _jl t agl _j ■ ^t»all Bernoulli 

(j-nLult (jjjjjill ,A_jjjjjuill ^Ljjuallj a_u_jISjj]I <.Lj juall Jliaj 

Ijj 12 Huttoniens O-HJ* cJSji e. ^lultj j-io 

IJ7-jljjT- II (jaj j^jl^aJI JUJI dllu^laj ^ja _jk.nl j& ^.Ic. .IaIc-I IjJia. 
A h4~i~t a (J hi (jl a2Jti t*' ajll a jUn’i .■' i-*U\ t A-auujj .A_ulS_jill 

A jlftl a_gj,, uc .t La IjK >*j (ji (j_jJ jA g'Luji (_g_lc. (jLSj tA_alj lA_j—oluau 
<_1 —j 3 (j_a k" I i\^ (.*1 -k J A jtla* (j_a _j ■ «-il 'ir- A_u9 I j a ■» A "l_j_j_jj" ■ ' 

(j-o _j.k -i l ’i c. (_j-l& (_j-S_)La JjLS Xu&l t M . I ~ If- j a Au_jLjaua 

Ljij dua u (Ot "AulLs_k-l_j_j" t^t_j_ju3 A_jjLa (j_a_j 4(J_ajA A_illua 

. 
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£ja Aj^a (jjA l^.tll AjiVftI tiljjj Vi Ajl^Sfl (j«a 

A3 AkJI lAA .(jliuiaJl ^ ». . l->j <^1 l^LuJhi (^Aa j$JaJ 

i A r. \ Lf- J 4 -»■ CjljLS ' - S ^j' '**'f--l 1 1. * tkjll AaHa ) Vj 

(ja AjAslJI ^ji liLi V Aji ^jlilc.1 yij .CjLukjJjAjjAaj ClUa^ji^lailj 
jAu jjSj aa\aJl (jllilA LgJ ^.IxJI ^3 A3_j^)*-ail ^lki'1 AjU tf» (J ■ 

(jjjlft i_S >-*. *V Ia^ISjSI -jlixJI ^ ,_jjjlAa_j All! a~i i ^ llj A (jl 

iAIIa £_a lgj£] - (La$-il£l (_jJaxj ji) (_5^kbU jl (jjUAwaLaJl 

~lf- 'jlai jli (JljLall (Jjii.i ^Ic. .cJ.' j — lSJ^ tiLmLajj ^’io’ii'j 
jjSL .iLaxj -Gl jAjj (jjjjUl <jjSil Jilji ^ Psychometrics 

. i \. >» ' *QiLw (jj£j (jl (j&>aj A juft jl]I I j;LU /jlj ^LusV/l A_^a-a (j»a 

«^U nlj J^g. jj^Ui]) jj^all ^3 Ajlflall ISjjlSxall ( ilc. .IjUl I A) (JiaJLj 

L»S a (JSlaj ^^ jjsIjj- aISj JS £-a Lj jij Liiai 

^ «* Ll .„I1 I J^a 33 L*_d (jj^SiaJI (ja 4£- _yx^a l-j A l k . 

Lu>j_j3 ^9 MjLlajII C.L jjall- ( ig all Ajla’ill (jl jAu j -t jj5LuJl_j aS_ jaJU 

jjjuiij ‘Fourier jujjPj ‘Biot ^ja f^i) _>^ fc oj*l* J^- 

ij\ ‘a£ jii« \a=»-_j 1 jiui (_Uaj (Poisson ‘Ampere 

t^JlaJl Uj 3 j ^3 j _a£_jIL iLo t ^J> V - " tJ '*‘ ut-aSk A3 a_j\»<~iii 

(JSaIj ujLoj1*_aSIj Cybernetics _ >i >juali <j__)Jaj ^y, <JS Cjaj 

(_^a Ajj* J .iAa« IAjAaj oAAa-a A ll j'vjjjiajl ^gJ) _jSSflj "j^yi jtAa" 

" 4j,,.'jaU i*»^- jl i aASj CjjlS I a] Lot (JjLmuII (jji j diauJI 

^.i aj=». jl jAjjaoj AAk._jljiajl jj-oUc. ci-aaJil (J j^Tun nonstandard 

AAabjll ''j" a*' (jfc 1 a\"'Aj IS^jLu I nun CljlS I j) LoC- ji ‘i^Ua ^9 (J uil i a 
(Jl j La J .I_jlja. (jjA vJa]I j La CjV jLjj oA^i iV “*l JJ jjSS?I” 

jiajj i*Jr- ja*. all >‘U*i A*aljAS l j_yUa<a a 1- v^.ill ^a Ajj-aJI 


a. X i‘iK i^\ l j a l-v. jl jaJI a -«1 ^«‘■Sf I JluuV^ 1 *A»ul jfuH * * 
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AaoILc. j ~ iull A_Aj L °""^; S J^ °~~' jjj£j fl jj.liAl AjJ jia^cJlj 

.oL^k.; ''^)y •" L^jjS 

itaUAj 

• f» \ «*f* 

.'A\i)'i\ Aol«J>]i a£>^-> x>\t ^jSII ( _ 5 ic- \ ji rilo (jVl ^ ^ U (jl£ Ail 

\ ^ lr.1 o'! 4 j jj ^ ^ l-/i A—liiS | ^)i P- ^ *< i1 *\q 3 il l 

fllxll __)kull 4 fl -I j\ AjLiwj _jn-»L*'a,Il jJlaj LflJ Ajj£«AI IfljLa^iaj £-*> 


.a K .^AI 




' J ^ ‘‘J (jl A—A»-I 1 (j (jL£ lil L <& - ,X,1 ' ‘lj .* _J_S jl ( aJ liLSj £_a 
( aj_iaj (jAoj < a,A _^£ii jAj cAjbij Aaj aAl aii (jj_j £y» aJjLua iAjI jLcL 

Lj-* A j bo A_jS? 4 A—1 jA js>. aJLjoq j AjAlL (_]&LubO Atlaj 

A-itta* ' fl J^....' ^ISl bA-la.jll <jjj jbSikiU 4 jl*t,ll Jjjl«-Al £t£jJaj$ 

jj A j ^k'i N/ j i<Uj 1«3I Ajj^bxil (jc. Aj_jJsu bjA ^jla SiklaJ 

^j.iail _jjj\_3uAI ( _pr>-XJ .1-jA^.la ^cA.ALAl A .111 all v'lKi «^-iU ^_3j 
LflJAi. (3_o (jA<u ^ 111 a ill-vAl cblab .,.iil i_ya*j (_jialjL-i j ibjjxAl aAULj 

A_iB^3t-o (■■" il.-ajjaj (J^c. 

^AaAl J A_jLi£JI 

(jl_a SA-iarvAAJ A_Lla ^jLlj ^^jll >,»“) V 1 $j1Aj ib.-%Al .lAtal (ji j 
^JLAIjj Xjlliill ALIA A_»J LflJ jl>u AiiLAa i cpi pb lilliA 

Lc-J)J iMl jJjSI fJL. jVlU (j'.J, mj'ij (_j\ ulna,! —-^.JJ AL13 £_x>J .bflAjjULo (j ^.a) 

>a.Vlj tSynchronic^^s-^'jH •^- l .L^ajjA o- 0 

•csj-^j diachronic^*"^ t^L*j -k*j 

Sjj_^a) a _A* jjl a _Ji£ll (j_c. Jl^_^Ib ij_ p j\ p. ..Sbu 

jjx. Loa \ ..1 .. i l JL-U Ljj) .L-o i.'i ->j .*} jUA (momentary)(-^-«VI 

<Ab_j ,i 2£L£_A<JI (J 4*1 ->;il vla'i [J aK >*n-vVl ^Lib aAc-Ls 

4—i^AAAl t_b*- AiJUkS?' ulib^laAi sA aAIa 9 ll» 4—AIajJ a_)jX: 


w-bA *~Jjj :Synchronic Jt (*) 
,^jl> _*c- jilt i3^*a* s?' ^diachronic (»*) 
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LLiaL as Ljj) t *i j ." (Ja\ ~>Tt^ ^ >*> ill Aaliia Lila. <_]Sjia (^jIIj 
1 Vil A t( T ' ) La a K .* * -v ^_a * 'j illbjlajll 2_ilLxS a jaj< (J*a1L 

i* i o. iti > i1a*i a <1 a< jj; *i 4, Jj r. i 1 a.* Oil . -s 1 . n <2*1 1 iall* >-S. ^*i ^ji jaSfl ^laatj 

.aalxj jaSSHj ISUai £utj)f\ 

L I .»ii 1 i*>j I 8- ! -s. ill .V_tloj a . l a Aaj (j-C- t_ft *A-5 Ljjl L a Vj 
a.jllni i j_ a a l j a£ t*,i_-vill Aaliia (jLS ljj L« ^jlc. ^jll LaLojaI 

3~^ ^_yic. La^l^ iuaII (Ja. jjic. 1 $jjas_$ aJ ajjSjJI LaL_j hiU 

.LgLa ( _yaSaj\ " v nVl a_^J_wa3" 4 _jjLbS <_J_& ^JLallaj tl g \a ^j-caaljl 

i* a a jit > alfla £sa jla a_3_^*-a (j J-4 J S4_llaa» V Aaiaj all ma a Ak t^alallaj 
Ax. jJ j»L*JI (jl j «II 1 AA _j .Ana 'Vi (jfr 4aall L\i»m J_jaj (ji <_j£Laa V 

;LoA j a ,>.u aa^i La^J (jlac-^a ^jl»J jLa 
ajjlio jjl- ^jX- JJauj — 11 -1 a all N ^LxJl » v* ill .1 

tillaa ■*'■*■ 'll -Vjlal ■" il^jl ~> . -^j j»Asi (_)^ .**i ^all tlibjlajll uAfcjaaa 4ala£ 

t, ‘•'■v ill >jla*ll l* i.Vi-^l ■-'l^jl I- -~yi (J£■ > a l' 5 -^l 

( ^lil >-ilJ jj-ill cs Jc- t_i_)jtall Lift -vlaxall A-jlftTi ^Aia <Jixa -X 
<jjaa a S_^j 3 4al jjilx t*i«a ill A_i\flll AaVI o_jJ i «*tS a jl aOI i * i laA 

.U fjj 

^_3 i - 8- 1 -- i A jlS ~ 1 »* (_j,1,» a_j ^Lail ^.1 till jji h *t^L ^ji ( t j all (_j_a 

_^i.VI ^ If- LaAAxi ajl , Uai _-w> ) _j g 1-ij t.* n~t j l^jj^ li^Jli.1 

«.>a*ill ajllg. Ax_jA tliaa AjISj AS ttillj ^jJLc. JULa JLaj 

Aj-iAaLa A-wala. 4I./II t^jJa&aJua ^ASa <_jA*-a { jc. tillj £-*J t^Ltll 

(J^Lk -1 Sail (j_o aJlc. a_i.^jA ^.l.vi Aalaa (Ja*tj AS tillj ^jaSC.j .t_ujail 
_ I'jj'i" Laic. LaASa (~yo_)ju Laaaa ti_aajill AaaJaLo 
^Jl IaLlLuiI i*i *v_il l A alia 1 " *1 la,-laA 1 _^a£l tJLilLj 

jjx lAaa. i a l'i-N.I AJ (il)- 0 j-H ( _ s -lc. L-ISj^IaII _ji ^»l*JI ^Attall al^wjj aaaaAAa 
(_prt » i j_j_aaaa Lai tj_£-aaj .A-aSfl o jitail 4_aalaS ^ 1c . Ail »» i*i ,^-all tiUa 
j 1-1 ...1 a illf- 1 * 1 -i i I jlal AalsS (jjSa AS t JllLaJI ^^ic. (LaVlaJl 

^Aiall ^ il.jyj (Jajia ^g-lft tjj-aaa (j-ij ^Lc. ^»Aia ^j-lc- (Jaj V tillj 

CaVlx. lillaAj ^ai.^.11 e AA Aalxill i—lavall AallSa £y> AaAaJI (_L. ~v . r i t^sljll 
^aAflall L^aS (jj^a A-jjjajj (j. iVi 1 1 f -> lc - 

127 



4_jlfl£Lll (Jl__jj V (j^l '' i*' ~- jN AjIaj (Jia-oj ^Ltil 

A t<1 jLft 1 1 il l ^ iso'll 

>1 .W\* i ** J a! ->.*il s^Lc. jlA.Lj V ****' j‘ ]i_j i Jj^Il Lij 4 *fc. l *s. ^ 

S(_£-!& aS jj (jl ^lilLi (Jjtaj LjLuxijJ (jS.oj Lgji ^yLt.ill jll .jSl 

ijUill 4_ia_^t-aJl t“i\ ajjVHI L$j3 ^Lj ^311 <JlAa\ jmll * ** AjJldl 4jl_i*Jl 

Luj 3 L i l * .> *u (ji (^.«.«j t# jil aJUaII lilt j _i1jlxj1I 


AjuIaaHj ij^uSSll JaLtui 

LjjJjs U11 ^3 AjVi_jmi ji AjLualall t" >1 . «sl ‘u>ll U^jtu «.l j^t 

(jj^j ‘ -*•'' ^.' ^-IaH LjjjSj a]«.H »J ja"'H (j£. Aa^LjxaH iJIjIAjSLII ( ilaa-A (ji 

Ifr j^i-aj \.~k.j*^. >.-» Jsl£ 9 ljLa.l_j 15L— >-*H ift (ji (jJa_jSa3 (^A ;(jj3Sj1.1U 
IaA (jl (_ya_jjSj lilli^i_j ‘cliLj^jlaaSi ^jj£j 4 _j (j^oj 4 _j3^*-o 1I 4 j*-' (j* 

\—1 iHjinit 4. i in .) j^gl! 4 i**_lV j^jL» ill L*ihiW‘i ( a«_A (JaJU (jUaJI 

^gJjSfl 4 j . >1 jail (jS/ liLli ;(jj^_iJa_)all (j-a (J^ (j-C. ^ .\Vn A3_j . I.1 J> 

,4jliil eijj-SA 4. till I (jSf _J (4jil£ 
(jc- t Bih^j 4aaLl1I 4jajIaa 11 (jjull (_^sukill (ji CT)\ nl (_}->.1... 

(_ 5 -jil iIl.-aiII i dlLj^lVill j\Ja] ^lc- (J£uaJ L a La j (jjall^A (jjsl^ui 
i »Vi*i (jjjl >a ti*l irvill (jj^lj.iiU (jjiA (j-o (_JS jawaj J- ^IgAjjiu ^jj 

«L« 4_j_^lsui 4 _j3^)*a 11 tljliLAjcVlj (3-l*AJ (JM ..>-all (ja t -W 4 at A. ^ £. | 

1—jS Ijl -(^_j^lacV j ^-JJ (_ji-H (^_a 1*JI Ja\_uull (ji I ° j*^ JjjjLojj 

( J gViA (^ 4_ji cs _lc. 4_Sl_jil (ji#J -(_^il_a.i (^b-ui J jl-tl (j-lfc 

*(jjjHllI (jflj.-.n 4ij\ jiaW i_iljaVl jLu&V 1 (jJ«J Iji^i 4jj^laxJI 


frLalxJI (ji (ja ij tic. jJaa (jjalunll jjSLj iijil (JIjaa 

t " . J j j hll l 4 jCjh^a (jj_J (j_A oJL3il_j 4-C._jA , % a (j_y_j\ ~i>j La LjHjC 

,4 S , ll > ^> CxjlS jJ LaS ' g-Bo (jjLaLalj ,^-ic.i t4-uial4lall <.1),-».;ll -iJlajj 
klil&l _j^.l ji 4. ij» a i_i_jLaj 4 _miI jl l gjS tli^La. ^3 4_i^aLk 4i_waj j 
■ ill i 4.. r» Ai ij-^j . (iJ j tt'iH L»\ a ii (j— a (Jliail Jauult j& lillj j taAia^a 4 j1aC. 
(ji immunologist 4_cliAli ^Jc (^9 i*'^! M t-L>j \a.s ic. t fc )s-tj La 

_)1 g > ^gjLj^jji LiAic j (U 4_j_jaJi (^3 al_ji t fli «->j 
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‘ A K ul O AaI^JjuiI L_1_^I^JI .' 1 ,oU 

ts-^ -U^ ‘jVLaJt tiili iAjftjj <jJj£U 

O -0 Si^l_j A_C. ja^ <1 (J_ $. ia : l -(^j^ -1 -a (JSLaij _yJ_y -A mfli ^_)_lj (ji ^JLxJI 

. ( C *■ ) l C- a ll jjiSjj (jlj o^jll -> ill 0*1j CjU^Jaill 

(j-® 1 *-miI j L flU-u Lift ?1 o I_jljS (ji -,tl»U jjS^J 1 

^-JASJ 4t? -a]l J-Ii.1" J*' ■ ■' VI (JjAa-^i ;A-J5 L&a]I I 

‘•M-xiidl ^_a.jii.1 ji" tJjjbll tfflfrij 

A^-ij-aj A_ii (jLa -Falsificationists s-yi-Sall ^c^-La l—»i 

CAajI aflV A_)jiaiil jls> ;,jjl jSaui -(jiUaVI ^yifc 

(* Ac ’ «"(jjS" (Jla (jj^i.1 iilU& {JIjj Vj ."wJjjSjll (jlS-«) 

(j“® l-ji -■■■* J V ljL»al _^ail (ji i_A 1 . mi .iSj < ^ ^j l ’A. t - 1 ,al l /j l ^ v- \ 

_J '*> I" £0^1 1 ; (JI j) .,., ; ]l 1.1A (j-C- j^La.Ij .LxaLa i"il il->VI 

A—jliSil C . l l > uJ&Ll ^ lolj (_^A-il { I *a JI . ^J1V (^ill Aj_jJaall 

."C£t&£*\\ (Ja. ^ 

A_jl (jiaJj ji (J_jjfll ^ 3 -i . Ul l (_>jiL*jiV| -laliO to.lA _j bill 4 ^ -v j a 

^La I jLa ,aJ£_uiaII {Ja (^-3 ^Aa. » ll S_^Sa ( jr J c. ( ^ . a J i J (JS.»«j A_»^laj 
Ijjjc. {Aj^sillo <>» jjSi Aaa^Jl di^^JI ^ jjJ*J| iJaj ,*,-. ,1 1 Jjllia 
*i S'il l" c.. fl ., 1 g , 1 I *'It ^ 1 A_ 2 kj.lJ I <oLaJ I Ajla~il l tjlij (J ^ iS j< ,... 

Aa.1 j \ jl-s I (j) < jaJ .AJ jK oil Cj^SJLall jjxi j^S 

I—a l -aJ I l_jl J~> Aaj A_1 A ,,aI.:aS 1 A j*-. ,ll ^JLSj]| , *,-. ,ti > S". 

(Jj^a9i jlSa-all Jalsull AjS <jjS j ^ill (_j^a 1I ^J] (Uj^lUc. IjUi. ^ <>9j) 
.AJ A ufl l u til Ji-JV.-illj Ajjlio ," .*• ^11 ^J-»., > ,1°*^ 

tjjjj o_) jLj l_ll_^a (J o-t~i >.-1 ->;ll ^ jl'a", -j ja-,1 A_ai^)U\l - X A. q\ 

J-j_j-aJI (j-C. {. « IX-XI ;A_jLa& 4-hjb I g <j ( > ^;Aa, l ,. l l -j ,5“,U 

fj_jaj]l (j4 jj l So (ji jO-jj > *•» j-> ^'1 1 ^jj—ojll jj_c.j ^IjSj^VI 

l-«j) (*)*<J-Si jJZ (i^j-all »—1 JV ^ (J_aVl t5-Sft) A^UuS/l 

(jj-JJ ^ . ola JI (Jj,all la- — J A ■ ..a*. . - ,5 - >a*i a a ,^J U. 

(^-A_J (^”) ^ AiLaaill ^ jl < i il l I g *\ i rt _jS ^_1 (j_j_laj I —km (jl_lajjjA l_a^ji 
_^-sSi ( ^l»al l ^JaJl A-oj^Loj ^ut ji (jUaj < _ 3 J& (jaalull Alill an, ^ l. 

.aJj.vII ^-jiLajll (_ja 
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jULLV <-SLS joj-sj UjjJ ijLS >1 3^* ^j .Sjjllall JU*- 

(J ■.< «> 1 a . ^ jil 3c. liA, 31.IUUJ Lil_) La Uila (JjLu*I (jAi-ia Aj^Ioj 

-jaj -iW 4 _*$*ll i_kll3*11 3a jLAlfclt <ilLiA <jV J fJjWl 

(Jjjli » J *'y Lfrl Aj_^a V JJjLx*j A_.i°i' noil CjL^bill s'—al x ll LfcjS 

."33^*11 IajsjSIoj" ji l*~ '-t-iil 3* Cjlj^lajll 

Ajjljja J3J ooa. i 5 a 3*!! oi$J Aj 3^aJl -ba.31 La 'jd^j 

' fij”' '3*J^-J3 *L* 1 * 1 I Ifriaj ®AjajjL ujVla. A^ala. Ai^aJ 
^lijfr^U 'S U-v-, .., 1 Jil3 t^Jal3 J£_£j V3_jS (Jil CxilS ajIISj 3! 

1*0 -.j l^aj] a vw lilAJ .VaISj (_^i J 3 S b (j) 4 <J*aHj 3 .i gjuA l inl 4 jjlS* 

■ . '*■ A ^ \_j3is,. c 13—^3 j#33-lail sJ_A (J—M (J-b 3J ^—S^l 3— 3 

3 . fix'll I 3! tA_jSLul£j*l' At mlftll o3 ^J *ll J-a.13*!! < __ s —1} J)\ 13.13^^13^3^ 
^_3 0 3^*1 1 ^3,b'ill 3I 4 3*2c. gUSl l (333H 3* JjSH « ^3 Ajjill 

' CA.Kj^ AJ3UL4I (Jjlil 3JII A_iS3VI ji *3—ail' <-kbjll 

^_a Lille. e.\_*l»l' Iajj j) ;A_uiii -k*ill 33J Liila 1-US3JI' 3I} 

[ j ^ A_a»laj J_j§ J-J_?b dli3I A 3 ' .^i.^ Ilia, Axaj Aj 13 j AjuLLa 
3! u_uiS 2 il AjjIAS A_a.3^ JLpaj 3! tUi>3lLjl A-afi-J cM 3!) La 21 £Aa 
a j'a- t 'l 3* V J-J 3 3JSI 3 3 *^>1 A_LaIjj <jj-<»jajj (a A jA-^' l AAl*33J (J-? 3 

'Ajxnali* 3* ' ^ i jjSV'j 

-\) .» 3' .-' yi 2 jA 2*31 3II 3* l g ... iii Ala*ll 3kV' Aja.31'3 

<Jj iiliajll > 'Ua“i 3* jj aV»A -a jjjJjlaj £—* (_J3LulL (J^xll ' jU c- A i^ * j 
31 t n A_i*l*JI S33JI'" (JLi' 329 (JiLa, A A i.^tj j .' LajS 3 3 .1 >» 3 \ YL a 

(3^3 (_Laxj A_j 3 3 3* l« ja jJLxll 3 > 2 a*J (ji A_HaJ' o 3 > (^-3 ^jLujl' 3 * 
3* 3jSi 3! lal 3 333 Aj 3 J-a*4 A2S3 3* 3a.' 'c-3=»-J 3 jL* £iaj JjISj 
' A i jJj aLaJ '33 b*i (_J_ai3 ' •*■^•7-' J3^U A.I lA' \ * 1 ' AiaJl ■ 'u II a j 

^ 3^1' ‘“;3^’'l (_L»*-i (ji (j - “'-i' aLISII 3 bil l A $> 33 

J »«i 3! (ji 3*Ay Vf A_il cilliJ 2 - va . j J ra il A>aajiHi) 1 x 33 1 ^ 25^3 

03AL-bit »•*' »-« A_aj 3I 3 i 'lie- (' g-JJj \_*j 3 A—uaSLla Cj\—J 3bij 

.AjuIAI' 
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4.J.al« II 4_u jla3l (JjJiil 3^ j4 (^-314 

' ^ji 5 . uffl \' /." i"0 fLalxil jjj jLtj (ji ^3 i4_a\j 4-aJbt.o 

jJa LaA^Sj t' atlau CjLjjlaill (j ^yx i ) (ji V_J tl g - i ij 

(ji Ljjic. (jLS tCjVLaJl oi-A (Jj-« A.gjklj^ajj ,(3Jjjlll SAia. 
4-^> (j-« t(jSJ JSJb igiyic-y fi*Jl <*JjLi <ji ‘OJ^J -^Lw* 

(J_A*il » ** J7- i_jLu3 ^ ->0 j ^ i (jjij (ji ( j^oj C.L33I (ji Lj£ j.ii tjl t(_Sj^i 
a jALlall <-*1 LoLaj (ji <j-SL»J .\-‘i..lic. iL$j_yLiiL> V ^5 cljLi jJsu (_,3 C. 

.e_jj£l3l 

Jj_*J (ji (^ »i’lj tl_iA "i .1 \3 j_jmJ" a j jw l <ji (j-£-aj L-a <_£_>-j ( i? -£J 
^ ■ ^«5 i 3**- jji oAA (^3 LijSj La .«*•;! ..11 i J i l , *31 (_> >•>» it 

.*.N< .^11 ,w.£. (^-iii -i-3jJJ l^-jLjJfayi Ml3 1 (j_a Ji_C- 

L\l l ,-M 1* jjj Uji j >51 j m »_iQgJl (Jl-aj ojLill j 4j_jjjrfs3l 

i u i A ’fla*! ji t"'l tiLlj (_) ’«' (ji ‘' ?-j ■"' *jj <^i (^-3 Lui u) 

JjjS IjjjjJa Ja (jil .Lo A K . L 3-^- (^ La.LaJ jJSSi Lg-ii dujj gJill 

' aiL. ?4jua ( j*—»al i" (jjt^j _jl_jC.i jiuj (jo Lw,.‘i<aj (juto ‘.Lia-J vW"t 

(jjjjj ^ j jLSLa_o V (^iiSLj JI jjoJI IJlA 4_j\->) (j jiu <4 m 0 t_ijj!3 
;4_3l3l AJLsJil ^LxJl ^4_*ai jJ Ja33 jrliaJi i^gi jlL Aj^VI (jj^J liLal 
‘RT j RT ;L-aA 4_uiUlall t*~1 *>;\l J—illSj (j^a (j^-jj' U»oJ (ji (jiaj_jflji 
5 ila< ^pa js ( J k- i RT _J 4_ila_^ll AjlaSlI (ji t^VS 1 4jLjJa} (__>i»_^jaj_y 
.RT 3 4 jj..im 11 4-ajall (3i*-a (jo jjSi RT 3 ^331 (ji JJC. tRT 

a Jjj (ji ^ j ■ t «\ _J£ ^**J * *' * 3' * ’ "**• ^ (^-3 (JjJtlt 4 JLmk \ i»dJaj IjJj 
(ji J^>ij ^3 i3ij ^-aj .(j^jjVl (j4J (j-a 4ija3 (jS-aj (_^3l _jA RT 
Lo s\< .=:,^ 3-^- (^ 4-jjlia. i_iuiSlbuj_j i(jjjj (ji (jA. iL*ia3 RT-J 3-«*j 
3_J-L^ <—ll-3-Sbl (j-lc- l lij . ’ L a . j (jfc > “l~a > < -iM J3 (jokoi (^ic. 43 Aj 

(j\_£ jJ 4 . ^ -s. 5 a ■ ,-.1 Laj jLa AxJ La _jA j .JJjo 3^*-aj di^A£ji3 oAJAa. 
(JjLaJI ■> jtial » -o ji I_iJjjtoil (j_aJ .Ufuu ■. V) . V> iJlta a J j32u (Jiaj RT 

3 -■ (^3& ^j_J ^ < •' 4jjj_k-aJj 4 jljWl <■—, lV. J~^~i o A i J . wi l 

Fresh "*■ ^ CjLaI^jI" SA_iAaJI \')\ ojlSll i33j 3^-35 j ,cjj\S_iL3t 
( 5 j_o 3^-=« -3> j* L^ji l-^a j t. ^i-L (jt*-3 3^-3> <^-3) Approaches 

(ji ^ j g wA i *' *>. i v j'a~i 3_^a3 (jl .4 IS ■ * «a 3=3 t “ l \ o l g tal ^J. >3~i\ 
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(JjLaaII l Lall j-a 4jl joe. ii-laic £ilallj 3*J j^a Ajllc A^.j3 4j3l 

dlilS xLull jia__xj (J a. Ife S j3_JLa j $ hi 13} 4 —j« J l« (jia9 j —i ji 

<5 4Aiiflllall ^oaSH AjlUllI IgVfc i“ilniV ^ill (ajjja^sjW ji 5jajjjx«yi) 

.4-ale. 4a. ■-.; *jfjJ jjSi ■ ~~'"'I^ yjllj 
3 u15j (_^i AjuIIaI 4o£L5c. LojIj (llliA (2)} (Jjftj (ji (jS-oJ 4 4-ale 4i-aJj 
AjISjII jL£ jJj w ^) 4 j nAl *i«aj 4_jjliLa ^ l&l 4_-a3Aj (J 3 . » .j» j j£L ^,),V ) 
■l.jlai 4-x.iLLal 4m1%'l Li*al _j3j > ^La <Ki»a (Ja. ^3 ^^jai 4_Jljt9 13 (Jjlull 
(_>a3jSb. LbaJ (jj aia ;p*i j ir- ^ilj3 (jjj (ja oJjklj (jj£j 3a 13 a il l 

jj£j 33 j i RX (ja Lalacj jj£i RJ ^Jj-aaj 33 —jjlalll (ja 3 j ja £-« -4jlj 

(ji jiuaj LiiSLl tLajae L-i-rcli RJ gJ ■ <-ij (ji (Jjjk o jaJaa. illj ^v » a lijAl 

L-a^-aj i - i Sj\l ^_a RJ £_« 1 ajj (ji jiLaJ 4 ja.yjl a j j-iaLie jjSi j^-* •» < 
Jie ajl_j j (^_A 4—alxJl Uslajfci CjjlS jJ cA-pjall 4_LaJl a"i\ jVal C3JIS 
^»IAj(JIj ji (j3aSl3j]Ll m*i j (ji j£-aJ ^li (ji (j33aj <—iTuill 

44.jl\ »,ll 4 ja la'll! J^..i j ^La*ij (.*1*0 3j.15.Ti ((Jjj 3 jj3} lixjlj 131 4jj£l5*JI 
Momentary Sj j 4_iiajll AJLliS ( ->3 _ e j_& j_ la . i lI <—i j » «a; 

.(liii 33a. all (jja-aVu* 

A aSjcj laa jjS( ^ jmill ^3aHll ^le Aal a J i A a j Ha II 4_ujLSc. j) (^Jj3 
^l3-%*i mV! ^3 jaioa (JSuij 4iu-aij La ^-Ja_ji 4j»L*Jl £-La-ill ^ _Je 

<^-* 4 * ."Fecundity" "<j j> ■■ »aV ji "Promise” "■*-*=■ j" 4_ii <j-le- ^ -^1*1' 

ji 3e jll »j ja"' A_j ^j5j (j311 jj3ll ^Ixll ^cjjLj ^3 o3J3e CjVIa. 

j 3 j15j 1 jli.'yi Sjlia. ‘ - J ■"<> ^3 4 ja.lalll 

AjIj*' ■•■ ^ 1 ~" - -j j>_l cjLloil (Jj; ■■■ ^ 1 <~- 4»*< a-j 3 jjj j) 

3lS 3 lamjSfI <—lA3-all yuLa^(l 4-aaflLLa ^L-ei <-tj (ji (^IjSfl ejSiall 
iSjyS —Lcall (j-4 ' 1 J- j jjUl (J — J ji ^ la “ijSfl 1—l.-Tfc.jill .1 jlttl ^llal.tal 
4 (JjLalLjj . jj'jll jy A.ie ■**' - jll 3 j1Sj (J_*3 l_fea jjSi 4—a^-all 4_jaj jjia*)/1 
jLx3 CLljJji 3A3 ‘ ^ L-» ■ 1 jV' < _ lA3<ill Ajjjj-aoll i3jLjj)» ■ rail ^jojal 4 n.illlj 
4,i >a\lLj 4Jul3j (^-3 jjUL.-y La jlji La-a (Jjl 4 _jjA ja. Ajjj »Wi 0^*1 »«4 
(J_la ^jj- 3 l_^SIj3) Lti jfij 33 4_*j| j i J \ l~i -^jl—jjjill (juijjSjj jj_jS ife.I.al 
4_j\j jj 3 j jJjlLa. cilia j>» (JS 4,aa-c La (ji JJC. .AjalaJI ejjjll j»le. (juLaac 
jAlj-lall (jh tj jj >\ 7 >eT^U ej-iiLall Sj3_all _j_A 4 *\i Ajffil 



Ijjidi JSjSj CjJIS Jill jAljJall till; t4 ->>U 3 _LjLj I ' 3 $j j, ol> 

^g-lc- .(jiijjdJaJj jla-uiji XlG. jj£]| -*> jffiH 3 . ...ill . LajjJXa) 

^Luia-Sfl JaLuu V I jLd J—ii) (jf jjLlLik. c. 1 W; ■ .,1 4 JLlail Jj; ■.. 
jl) ^LJsluVI <»a-& fA hi m l L-aS > a %Vl £-j_,J 

‘Jupiter jUSlj < j-Sll ^L*- Jc. irregularities (Cjlilj^VI 

IjjLS jk-ijj ^Lul c-Lddl jl jJj .Aj-uwuill J tjjj,_jija 

JJ> <_j_al ji -i-AjJ _^4k l_ 5 —1=J1 cSi 111 <J_j_k jLaj) 4 ^-lc. \ _aLaj jjjjLS 

J-* ®j-*j Cjjj-iia a3 Ia j i 1>A Jiil Oljbi ..ij-|ti (jLa ^aLluI 

c-Loldl (Jjfl j-a Ljia. jgj ljft ■> 3_Mil jJ A§_j . j£jf* jA Laj .. I 

O- JJ »a4~i (J£S <S_uU (jV ‘ J-*3c. £jLuJl jjjill <jJja.LlaJl 

<,9^0 -*-“*$311 J tsir .j JawijJl j_y**sa*J| J Ai^Uai l_lAljyg (ja jjSi 
“jr&J ®ju3 (S^jL lli**j jjii 4_& J-J t( C j-*Ja jj djj J_£ 
0^11531 A^oulb siL£ CiVLa. cJLai o^iLJ J^k |% ^« ^ l-. ^Jj^L 

.JLa-a]| J <_£ j~J CLlvj 

. Daltonian jjjlb c£jiJI i_iAidl it»w i jS] t 

cP) ‘3lli jaic. £*Aj 1I jjall JjVl J IjjjS LoLojaI 

.4 aaaJ^l l 3 jm I I 4jlJlaJ) j-» jjSI t 3a-al*Jl eJ_$e jj 4jIj$j«j Jl j..< 
i —jVL I „u» -a ajLuJI ^jjl j<ij^ll uj_aJI ajISj (jLS < jj3lb »* 

jjJaiJ JjU^a 5_}i i_uaj .elective affinities ujLu jjl 3jAajjVI 
c_>lj-aJVb tJjLall (jjjjUiAjSJI (jLa iSjL-ail J ■-» 3_jAUla oLjjLall 
CjIjUuwJI (3-liala tj-A JLjaiSII j-j*3ll J j ...li j I jljLa. X3 ^LiaiVI 
»iLlj (jlS J3j .UjJfc AjjUajSII jj-aUaJl (ji»*jl 

3_uUaj£ Jlj^a j-a JUajS i_jS j* Jj^i nil J lia. ' ^ 1 jajll 

ji Jjjlb Aic. j£JI ^ jjJI i_JAj-JI Jal.Mj J 3ah-L - 

,(*-^j) *> >l VI •> ~l VI *LaajS 3 K Ml n LajAC. < <ji ^fcJu 

tjc. jL«j]| j-a jji UjLuj (jLS t-jlia^VI AjliJ jV tliali* »-*U\ ^j<. 

(£aiu ji (j«a Ij^jiVlj i^jjalljJ JjAaJI c-Li^jS!! 3 a. ..la ..; 

^»tS L« jli (lift jjlaaJl jjiill aliVLa. (j» Ija. Audi 4^.l_j J§ 

uW ^f3S]l jA _ Jj! ^ lillij JLjajS ujAJU (ji ^ -(Jjjlb 4 j 
tua&LUajj 3. ij» -a oJAa-a >_.>..iij Je-lajjj ^aAjj 3.j Mj^j<l ' jljdl 


133 


o_j*Llall oil*j p oJ_ja. j* ,^111 4 -u\j<uSJl aIjaII JJc- (jc. 

.13 (AacLwa^lIj i—Liuuli ^uil (jVl A m)\ & Vai 3 (_ y> : vl .u 

ClJj A_liaJl A_jJjjjVl ^jj -9 jj-ill (j-lfr \ W- t^j S\i,\ ~v i 

I j -^j .19 e.L-al*JI (..i lc.1 (ji ft. jjj .tjjlltAJ ^-aLi__>Jl jLiijjl 

<JjLjjl ■il.ia'i jjJc. I_jiLS tiLli £—a qjj( jLa j jhi o <Jjj5 

a \a ^j^jltj ^Uaj 1 (ji j|iac>lj iJ*ll ( J ^ ^4 / o\ \ ' l-^A 

jjjJaj]) .Ij j*ll --J 4_lx-=kJ A—i3l^ A_^llC-l_j L lj - 1.0 (JflVl <_ylc- 




(jc. Li* Ajj£ 3 Ajlg-ill <^3 jji j£j*ll (j* (_>uJ (j£l 

(_^uxj jlj_ci ^j; •■■ j^-3 ^ i ...^a UiiJ \_iiS/ 4 H A_uiUuJI Aulltll” 

^JlsUI (jjj Jbu^Jl (j! jjb A_.aC.ji l_aj i(jLa_all I j* S. H« .a l l > »«l l 

oi I U . .. j 1 i>ii . .i 1..il..il tj] * j ojLci l^jll ^jLulall AajLloIIj 
A jtj V JjLj ^ Ajaj (JjI^j Ajolia (ji (jjjjl jan.i Vtj (jjS _jl _y ^J (jJJ 

^c. jjl (jj_j (_g__jA.i S ^-v ^j-a ^S3j t(A_ajVl dsljjS c-1 'in .. l b) Ijji Ajj^Sc 

(^i Aj«j\ia (jL (Jjlill (jSjjjLSV j anarchistic claim 

l_gjj£ (j_c A—ujtfle. \_Ajtj (j_j_Sj (ji (jjELaj 4 *1 . Ik) 


.AjaIjjjI 



*xj V » '•" l^J (ji (jLti AaVi~L.aU ^>ju 2 jII Jaljt AuljJ (j) 

j -* j ) adhocness**\jp^“(j ^»j »j£a (_yl& L> aUIS 

^ W .^ H (J°*» ..._ti jl il^VI AjLVS" (jl_jjc ■'*' •*' (j«a\ |J La l lW& ^_ySajM 
(Ad-lib Ao j . 1_1 tl I ‘.j . f<r -3 (Jj (J M'f~. ^jLyJl f *1 >^11 .Vu (_JSSfl 


(_paj>-allj adhoc stratagems Al_JajiJI U U\W ajAj.j 

jjxJiSI jj| ■*' a ( 4 T ^Aijjijtill “*11 ^ <J aLalall (_Jj3 (j_a L^aLaJ*! 

(jJJ«-a (>aaua*j J-* (_^jJaj (JjAjuj (^i ji Aj_)tj A_ji (j) (Jjlill 

Ifl.U 3 iaU. d^ ."w . jir. 1 Ajl .VI i Ajjlaiil A_ n.„V \ -...I l\-l~j 


ji .As_l> tjdU w u r»j _ d»A l ^laj adhoCneSS^-*^^* j ji>A» j l l (*) 

fdMhjUl) d K■«a Jaj ^jij jS ^aAgaJS a *ij« a 
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JiJ-i (Jllai (j-o La 'a a II ljLa.i LLS ji j .^Aladl j w-alU 

^aLJI jj&j jjc. jxa Grunbaum 

lA_A jI a , JLa 1 —a3 .ad hoc J/i- A_jjJ»j (J.j a i jji (jil—L^l ^ . Its . 

L ''' 4 • ■* i "liilft aju liLal j «adhocness g^j * 



djLjiajll jj-lajj A_laJJ ^ya LJlc. 1 t tin <^- 1 * 3 _jxil ^a-vii-avdill Ail >a<a (_j] 

' Lg- LaljJ ijj) La LJlc-j .eiL^JI di*)/L»JI a_j ^ill i_j_jLuSfL_$ 
i/\ J AjLJLujIj .A ^ aJLx T 1 La A_j_^laj AjS A=J j>j laS_j-a (Jja-jj <ji 


a j ■ —~ La j .1*2 ‘iLi (_j-c- <Ti ^g-L di^ljAxj dil Aadm l ^>aj 

dlC-lJalml jlil ad hOC AjjJa_^& AatJ fj o^jjdVI Aj jJaill (jl ^jifc AjAjlajll 

(jil tTj L^jla- j^Jill L9j_^*-aJI (_$_y*f)3\ di^l ^ > * (Jajj ‘A d 3 ^ 0^ T2 


J j 7_j-a _jj3i Lu _^iSi _jl_uii.^U A_LIS a -'j* Cali 1 - J <j «a > jaj lg.iA.1 


7*2 4 J_jLiU jj| A_ml_)Ail oAA Ajtl ^_2 LLauCaj tilj ,A J Tl (_5-^ 

^^all A I dlilSLiLoll iAIj Laa ^J-v* diC-LLuml lit A j ■ W^r~. a*j 

tf 1 _1 A-uajJU .'t/m diVL. <JSLu L d 3 * iilliS_j «Ti Igl^H .a IfrLaa dualS 

. dl^l^ia-a (jx Aj_>° <1)J^ 


^»ULall (^ia (J —j■ —*■*'1' ( _ 5 Jxi*j Jojjjj oAjAc. dlLjjt^a AsujJ 

dujl£ lit La duSj ^£-3 LSA-SJjJa Lej-aC- 2-aJ V ‘JjSft 


diSlS da 3-=> (_ S -L ojaLS A a-».V Llsuju) <^_3 1 .1 *f 2 S \i ia II Aj^Iaill 

»jj i_llL*ij A lj»» -« A_aj_^laJ - Ia_ 4> (jja jl N ■ alj .V ^»i » N .’^ 

La^ ‘A ' dl^lS-dail La (_Jj)*i > ■'all AjuS j Ajil ... *»1 

3^ (jJI aJ ^1 (JlS’iinail ^)gJaLj ^lll oAC-La-all dlLjJaiil 

A j jlV'l l ^ a eAftl—uuall dll j j La 1 \I a aS LaA 1c. oA jAaJI d£l£__dalt 

‘Adolf Grunbaum cfflj-j LaL. 1 lil Li£l .(A jl , *^» Sfl 

(j) (J JpjJ aISjC-VI I flSI JM ^1 e^L-i jjSAaII L.fli^ydll 1 ,...1 mill (jl 

diilS_dail cllj L aa L^jlj aUjc-VI lil a j »>» jc. aju T 2 LjjJLj 
Lg%=ulj ^dll Adiail dlVL. ‘“'a 7-'J jl ‘TiW^-a duals ^^aII AjSjjjua'j/l 

•(“)x. 
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(ji tDuhem ^1 *i<al& La £j .ijjlis t-lAjj*i^UjA <_j4_j3 V (j£l 

(j-a (jl (Jj ,L> jak. J&j V ‘lijuail 4jJjill tllbjlajll 

I nlc. ^ ■ l‘lj ji_J (j-aj '■ t0) a 1< ^ ^_a cdjS->.gj (^j-ll _j-A OLj^Jaj 

4j^Iajll Jkxj ;J_jflj lij_j*j 4j& ^lid i(_£^a.i »jx ^ i_n. ^>j|U (Jj^xj 

1-lj.XaJij ‘*-*11 JS 3^ (^3 lialmi ^ nil Lgjtj jlflJC-VI lj) 4jgJa_)& 

ejVl-A. u.)£..>l j _ji t4Jului 4 _j jiaj Cjuoli <jSj_^jxa*yi Cj^tSuuLcJI 

.aSjLjJI 4j_^iaill C >$.■>! j (^all Jjjiill 
A.j,w-»_jxU cJL^o^II lj* (jl jAjj j) (43311 ajjxj (—iu^juil lift (jl jjc. 

,^ja Ijjaxj _jj£Sn Oljji nilll «_aL^aj^U 3$ »u j 

(ji-J (j_y-a_)La (j*> ~1 ^ «j -t'lll Ijjfc ^gjfc AldJa^aJl j»-g3 (jJal jJflLjj . j-^SM 
(j_<a lj_j_^»a J 2 l—« 4_J_^laj dxla. I jl ?4.jlfe (_pal_^_JC. VI 4_a»_$ 1—<a |(jt.. ql ' i 
4lS_Jia klljlS jl - Jl ' C’’°. 1 ' “'■ 4jjy_j£fa'jM d)J^ tri.rili 

LsAaj (_)*■«" j 4j 1 jj-lc. ^ 1- ~-"° - Ju Jj (jj) ^ (j«3 - JaS9 0.1^1 j 

i^lLi £g> .. jA La& (J-#l_j*ilj i 5ijjiaSl CjUa I j) Tl -J AjjuuIL \j3_jx^a 

(Aajw9_^sJ 1 JaJrxaJl (gJl c-^aJJl (jLj jji <3ll3 (ja 3*ji ^ lA j ~i (ji \ Ti^aj 

ljjlj.lii ojl_j_^l ^L*ll <_B > g 11 £A LoLoj (3‘‘ilj Uajj (a^ei IgjL^jxJ (3fM. Lc£» 

~' C - ■*_' • ^ »"’ll lu j-*- tl_a 41^ »u £3-^. ^..Ife 

,4jSj jjjgi'y 1 4j%\ 'ill (j* 4j/ila") 

tiUjj 4.ji».i Laa _j ji^H (jl lia- t4 ^jVill ajjb (j-a (jaAXlj (ji <-.lAJ V 


1 _ajI "^, 1 ».U (^jljJI ^U=k_u=ull"j M o j. !•> 11 (j^a ; ->l»,~i,,U" (_JjLa (j_a djljl*_Jall 

- a jl_u« 4_ll^kJ » ^ 1— ■ -»»*’ LaJXlc. - S L^-ift I_ aSl^a \ g l*i a"t 

‘-*11 *'*■ (j_j^1 ■■■ l.^a.nj ,4_lj)\>ga 4l5\,Mva ^J] ajLuall 4jLaJI (_Jj_j3kJ (jS^aJ 


(jiaatj (JLaJl ( ^ r 9 <Jju (ji 4_i_j]ajll (JjAju (J^l (jS<ai 1 jl o^x*. 4iLjal 
iXu (J-^1 y-lll t4 aj ’loll 0^1^ im all j^au > _ Til > < _ S JI a.lj.wll Ovl.^>>iall 


(_jijjl_SV _J jJjJ (J\_aJI j^-A 1 i ^ i lU^'l tilJj ^ I**- JL^ jj ^ ^l_j 

cj-aJ jj^all diLj^h'ill (jl Jjlill i.\.,i < all jL£jl ( ^...\a.j lilljj (^lj-a _jLftl jj 

OS 1 S aa (J *^1 v 4 . 1 “) ^g-Sc. 4 l »rfV>.e ,\».~i (j.lajj jjSI <Jli^t£-iyLa 

.Jai 

j_xj ^Lfjbju (j; ■•■ LaSj ^ 4_jlaC. (ji 

(jl (_gJ) j—ia_JJjii V ^yjjLa t 4 _Jjjj Lgjj£ ij^a _>jSi 4 _j 3 _^*-a 4 lj 
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d-J .Al_bajiJI jjc. *—iLjj hil l j-a LjIjj J_baal did A\ .>. ji It diLijbill 
SS^*) j£. A±baLa AibajiJI A_ijbil| ji -v jl 

t_ilUu Laj JIS2&VIJ ,(5ijjw jjdb diVU. 4%a.lj 
/ ^La a K > « < Ja. _>* j ^-alaJI lb-kill ja«j 

4^- :uj4jSj da j^dll AddaJill dlii cAafti ^i Jlij da j£l 
Alkali 4Jj3j Ajjllb lilliA j£J ‘Uddiij ^ ^1 Ti 'g'V - t> J. U« i -|- 2 
Tn A_jj]ij jd-Jj Aj-u-bjill J 2 A_jjlaj]l jj_j £ j_bajJb 

. "T 2 d 1 *® 1 g.l . ui (liSI Siiia ll j<a didstll Jab dill j La I g *»^ I Adbaji-jie 
Ajji^i Ci_il£ Loiu t j n . d j j i dbc. A .,-iK.ll Ajjuwill A_jjbill Tn JJLaj 

<^• 4-° - -' ^ SJ'j-d'j/' ^ T 2 Lorentz ji& jj-3 -1 aIhu* 1I aether jjjVi 

O * J *- > J ■ **»•* » il l A s 1 ^1 J ^ ni* Idl_a] jL‘.«‘< j| > a il l ] j l<- 

Lfrjijli* d_ie LUa AjLald AdfiC. jdijjl die. jiSLaSiVi SJLaJ l*j 

AiS_JLall J_a. <—itjd_3 di_il£ Id] .A_k«aLaJI Ajj_uijll A_ijlaij 
l_jjtS . 1 Vn-v L-a^jJi tjS d*i 1_- «- l . jVt <^-2a. 4A_ldUia jjjJjJiill 
j) J-iUll t/ijJl j_& jj*ald-*il t5 _le 1_1 yjij ‘(bjajjjj*]) jj*iial <-.. 
Tn -1 A^illi £jbajj ^Jdi 1$- 1» . > J T 2 d jj*-a £jba ja> jdaj^aij 

OljdSll el—aSI j£ad -diVLdt adA Jla ^ -Idbal Ija.j^ jl -gX- 
^J^V 1 AialSUll diLa.jdll eL-a3l dlldSj AJSdbll daJ AJiLaJI 

ib ji <aj2c. d*J Adbajill dibjlaill ji ^^ic. jijb j£- AJaLuUj 

.l^jld da. ^ ^jda. 

jA ^-dajill (j^j_L-a=dll Ail—al a jjjSII diLSSlLall el jj jdu La jl 
|_* Ajjki didaj jjjxj t^L (jidL Aj Ig-n.aa Ibd dlU* jL ^bjSVI 
_>4-i=y L-a Lille. g-Liiil Aj! JJC. 4 jjid <11 j] Ibc.jll ' a <j^- 

LSa. ^j l aTi . ni V Liii jA (JJ—ill jdal jlaVlj .Aie. ^ildi j-a >g.j La Ijjb 
jj adjidll A-ALai lLale dja_aj AjSf tAjL«g>lll Aik.ljaJl adA Aajll 

^3 AAajll eLa -ka34 <—ll jiij (jiaju JxuJ Jib AjjJ jc. IjjjS jjtfl diji 
ji^. Abli lildi j .Ajjbaj) 5JL^ jjjJ) adldll A-lbJI dilja, ^1 Ajjbill 

.Aj^— A—A^all adA JJb jjSo— t"real" "(^ diflaJI" ^»ULj j-aVl j l»'j 

(j ^ij liJa — j-abi. (^baje. JJJXJ jL jSdjj ji liilc. 

C?-^ Ljb— aAd (_>uJj Sdbjj Aja.1— aj jl ^Ji_uj _ AAjj*j ^dll ^dajill 
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2^ .^ 1^1 Jjj.kll {Ja**J .La ts-Sc. Ajjjwll 

,1 '' > ^1 1 \- JJ < ^i_L U *jlt A_jSj]I : J-la AjA_dll a L l aL miV 4 lij- ».. » . iM j 

JIS-) cK»l jjflb) AJ^' <Jjl>>Laia 

jU.1 -,2\I ,ix.ija ji L ft-j^io s^Lcjj oLa 

5 t< * -» ^ ^ ir-_ 3_jj2iiJI AJlxi (jiaLtajl uJ^ 2 "* 

Ixa* Ljijj as - maneuvers LjIjjLaII l3^» a\* ‘f 2 t>*-S 
<4 _i ^s-Jfcj ,Al_*i.jc L-frjU ' a« ' '- ‘j u-^y ^ - {iA) UxJj 

^ W 5 Lai ^ 4 _j_^lai 4 _ji Vn <j^ l j . .n>j (j^ 1 <-1 ' k 

ji 1 V-; - ■■; Lj^iai VLp. ■ .' AlaJJ AjidJl <>a L* aUuIj . « * Dai 

^jJt, ^ ->.j La jl-iLaJj . jL-aJI (jx oXAa. LjJaj eLij) <>a V.SJ AjAj^ 

0j a -^jVi s.^ j3jh <^1» L>L>iU La^ 'JW 2 -' 

^ >a (>jj - 5_^la» CAadL-a) ji flij^b c_l£.^2 

<“)' £}£i cJj-*****^' (JjaS A-uitftC' 

j \ . X~'-M ' 1 iu uM (ji LjjSc. (_g-i.il) < ^,4 M-lsU (J 2 *^ (j-* '- 5 -* LS -2 ! 

(^-i major theories V-yo 11 LiLukill r 1 ^ ‘W^yj 12 

‘OdjJ^ AjjJai \S^A\ ^ ^ l*J 

;K -(jjlSixl 5_jjiJl 4_)jiiillj «<Jj>u)SUl 3- j i njVi\ ii 
2i ...N iU *V>Aj 4-J) jLlait tgis-aiW <LJaj& LjbjJij 

. j U .^ V ISilc. ^Jjajill Ia* tjjiil <jJJAa-aJl «.Ui»Jl_j 

CjU_>lajH jjZS 1OLJ l JJ-^i Cfi QgJ ^ r - '-") ^ 

3 ', 5 j\) t~- <JlAj^Ial Ljaji » “lii^ j^jjJaLall (^3 "' 

^Uakll J.* ^ ^ ^ iU * 

JJjJ J > iAli AjA^j 0 *j Jj-a. Ai^Ulij 

(_5j3^-U LSJ 2 — 51 <>=• '^V? UaUiAl 

.^'\ \ Cj-al3 >»^i ^jLSjli (>- (^-*a 

«.Ljjj4It ^S&J ta « j A jUa j iic. AM\ ^Jc. ; JiU) 

Lorentz Fitz J 2 ^ jjjjj-l a_1c (jiLa£lV'j t^Uxll 5 _«.IjAj 

■ t» i -< i «<ij^U 1 "*i ■* - i 4 (j^ t_j ^ 4 1 j 1 ' j*^ ‘(Gerald 

ii L^j) di^a. tTi T 2 f- 2 .A ‘Tt 

t J 1 ' a nU jji (5^ (^jii O^daii cjL. US ‘A AJSduJI [Jaj ‘liaVA 
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,V fi 4 mLo <ul (J * lIajIS (jl l3_$_^jua (_yul 

4..u.wi Lu «■>-»■ JjSi »**«*^^-* ■« T 2 j tAjyaij 1 " '5jU % j 

-kill Ajlaj \ _jia jS/ oj\ kj-iA allLiJaljjijl j (jJ_jJa (j& luj) 

o3_A (J-la ^_a _^4_1 _jjLa \ ■ g*t4W -y a j ji lT 1 j (_>*aL_aJI 

»*i V T 2 ' 4t £—jll 4 i_i_u>liLa]l jj-Su -i_3 “*iV' 

.4 K .* ..U (_JaJ 4jKti Ajic-lilt ^3 4jfc ^3jj Lu ^4-»’»!' \ a. ..A. 

(^-9j .Ti (j-Jt 4ldJaL»ll T 2 (J-^jJ ^ ji_aJl L-ulfc ^ ».nj LiAj 

Jl_uL ^JiajaJl j>-j ■ r» all (Jj **~j 4i3l_Ll f j ■ 

_^jjLjj (aISL-uLoII 4 jKti 4 jlritaW 4_ji ijZ-'iA. •' •; L_i_a_j-o ^c._j_ii 

u-lVill (j_a C-^J 'll tiLJj J—XJj .oA_jl jidll 4_]jj . ■ " 

(_yaA^l \_wiLuii 4 a ■ i 4_JJ ^LuL) La ^_3 1» M mi ^ 

t4jl j ^g-lia^aJl (j-ajj <iy"ill -jd (ji jj (jl ( tg..ail (ja (jSJ ,aljlj_)laiil 

4_tLiaail LuLJi (jil £• jj (_^i (ju» Ln.aa l a 1 >1 j j^Aall A^JI Iaa ( _gj) 

4 1*4 nia -lJ jj! 4 i-fil 7». 4_JU •> a 4_jl j ^_3 (JSjuj i* <j~- 4hl)Li_jlaj]l 


(J«yj. >,<->%~iU >jj ■■■«* £ J_J§I (j_d (Jji 1 jii 4(Jl_Tk. <_^i t5 _l& 

jjaLuj Zahar jLaI jj Lakatos o-jjLSV <j-o <J-£ ^li 33_j 

J_Ja clj-A £_U»J /*'' 'ja.j-4 4 _ELu> CjIj j .. ifri jjj_Ljj Schaffner 

ajL./ic-Lj t^UialLo ^ja~> ^3 I ‘ J ~*~*^ (^Lajul 

(jj. *m «ati _j-A (juuJj 4a__)_uSJI 4j >>» 4~T)\ £. I_j_ji (j_d 1—c.^j 

^cuiajj fJ t— iLjSlSI aV j-A (j-a L_>i (ji <<3lij (j-a ij^tSft■ ^.<1 

. V_J «(^(^gJjajiJl (j<ij » ^jjl'i Lgj (ji (^a.jij 4 -iij^ti 

aVj-A (ji LaS .(^-Lia^iil (j^ijxfLr^l t^A ' j »'"j 4ja.jjJll 
4_il& JLdJxj (ji •»L^a (Jj^ jj£ (jia_j^aC- ^3 Lj_jSjJ i_jLj£J| 

4_j3Li]l aj_uJl (jl .4j_kJa^jC. (JL^ Ld 4_j_^iaj ala>j 

(jA 4 .^,11 ^jc. Axuajall (jj\— ■« -all (_Jjua3 ^ l«~- jj-laldll lA^J 

(^ill (^3_^auoll A ■*'' - ■ '**'! 4_iSl I i'L.* cl >-s. .^11 (^UdJl 

.4_tia^*j (^jll a"il (^Ja^jxil (_j^; ■ ^•^*'1' o__)lji 
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s iusdt ua sj jfr 

(j) JjJLl 4_5_)lLa (_ 5 j_Ljj (J uttil (Jo lt-M i) JLfll 

i fl «*< l ' <)^J} 4 b 3 Lo Hi^Hjulo Sjj^LaJL cltuiti La Aj^Iaj JjjSj dlVLi. 
A joitalii) (_3_)JaH (j) ,iill3_i fLiiU Aoli j9ljJ Aijaoj ^L-JajLt 

Lo aJS_joo (ji lLi_^>£ 3 (ji (3foa j .aJLooII aAgJ oAjoJl LI La A )o> ni l 
x f t-8j lot ij (La A_J^)isdl {Lt§ jxo l. \l . lg.'i (Jooj Jais o3Li (jj£j 

(j_o J_gJ A milltil 1 "'' jjhjll (jlal ) Llolij 4 AK niall >^\Jj (J-a-j 
jjSLII (_ji _j je- 4 <_Ljjxo1I Ia^J *■ _ jjjilll iAjVLi. (j»*j (ji £o-i=»l_yll 
4 jjlVi iAjI j_uj (_pajo j < JLaJ) ^ gVij La LHc-_j .aJ i - n->~i i > ij V Vg . i o 
(j-a. A_a.Ha (£^)-ai A-J^jaj ^j3iint3 V (jSJ o i l £o (jjl V- » ~i\ l (jfr La 

jL-jS&l ) V l3Lo] t^-AaS?) i—i_3_joll (JJ— a _9 ,i “ l\ jKaol) aA-A (j—a (^1 

? 1 " Ajjlkiil aAA^p JjAui AjLa (“'LiiaoH 
(j_ai iHsj aJLv La A_j^Iaj A_sJ_jj loA-lfr A .j\a*^l 4 j V ofljal j 

H »*! j Aj_^iai3L aJsuj joll Aj_jJjjiSjJ) AC.1 jill ( Jj« j (ji (j ^ oo l l 

;<J J a"' X A LjAJ (jLS 13} ((JLaoII <Jjt m < _g-lc. "Jjjajll" HlLiax-o (jo 
- * ^_j ellipses loll ^ j_j' • '’"‘J .' H)1 j1A-»o j^—3 -kTi ( - 1 £lj£il <J-S" 
LuL (Jixj (ji L-.,(^3 c£l_>ajj tS (jap*oM __>o3 i— aLiuSI 

jjj (jo,_j 4S 11 •* toj "(_l£jS" ^tU*> irfto Ao j jmQ*i\ ) Ac. I jail 

a j_ jLi j i Ijjj jjjjjl JJ J L (_^i jLlHuiI £o AmoaIui Ljj jlajj JaiJAt 
Vj*»» A »j X (J) >Q (j-o S ^Luj_miI (jl_3 lS AS_>a. 1 3 jSoJ (_5 j^i 

\_ALala. (^1 aK Hal) (J- 3 k <.“i\ alaj (j-a )'j >* JJflj LiiSf- Lo^Saj 1 ^ 4 . 
(j_o (J-£jJ) cs _Jfr_j . 4 _I .a) loll (JLa-all g jLa. S (Jj^ ( 3 ^ ji» (j-C- Lj L iai 
(jjj)(jj<~i ... 3lLc. 4S cJ**-J (ji A'l^oj X -J La (JjAj tiiljA (jl£ 13} 4iilL 
^elij 4 A_^i)jjjl OJ LiL (JLa-all (jX. A_^. jlaJI S — J A 51 a l oll A-ja. jjiol) X 

a aJSjHo IajIuoL S o 6 T <^iV> jSf (LoLoj ^a'lll (JLa-oll 

,aK.LH (jA jioli Lj j35 ( jaatot ^auJaj (ji jtuoJ 

A_lLa. j\»-Uk.i) <J_=J (j-a (^a i.la* (JSmoJ A-J^jiaill (JjAj«j (ji ^ i«J liA_j 

(^J) jjLo A_£^aJl baa (JJLo iLuI£ 13} !■» aA o_su3l i_jLj ^Hsj . \t\ai 
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Jaia SuA* Ai-—j J (j^u liLb j .aKAJI LU ^s Aj^ill SpliS 

AJla. 1*J . jLa-*ll ^ A_j_>kj Aia-wljj .l_u£»ll 4_]bv 3^ |\| 

.Aiaa Aj^ ^jSj Loit jJai j^iA 3jjLu :uisul| 

J^*3U j»lc. uL-aj ; ( _yaiia 

‘ 3-~attll lift ^ o jJJ 3JI 4 ■>%)! A-iHL^ll iLxJy\ u js. jji 1 „J 

J cs^J *' (j^ (jS^J 

tS-Jc. A_lb i*i L^jjjlai ji SJ jAaII CjLj^jlaill 4_jliS £) _ \ 

Ji-fc t^-lc-j <L$kj ^ 1 \ 4_a$_aJ 1 A-jLjjiayi AJ ) " - 

(j) c^All Aj J j . .-Vi 1 1 Aj^I£_AaJ| j 4_a$-aJ| j jiAll ■"'V' ~ 

t5^-uj 43jlUi <> (JSj a5Mc. aJ CjIj^^I oaa Jl, J_^a 

.l^j Jajjj^J| l*~'-v ,U 3 j_i5 

<jb^>laj Aalc-li <3jjia AiajJI JjISj Jjj aja-s.". .",j _Y 

,L« a K . ho 3^ (^3 ojjiSn 

A - l» -jlLa tjl_£«} ji tiAj__aj]| A . jB S .1 $»j > ^-. j .Y" 

jl) ^ <> LJ UJa rational pursuitability 

, fc.tilil 3 a»-J liiia 

3S-^IJ Ajulloil fAfi-j tAjutUlj to iajJl43^1 _i 

LaUaLj (ji 3 £aj b3jLj A-djaua lJlSIjx 
Vj .(4i* 3 £Auj ^1 4jLj_^ 5 ^JL-al j) A 1-^1 Jjltii ^L-=J 
A_*j 11# ji 3 j-j 3 O^-^.W ijl-uall Al l j.'Wrt A_a!)lc. 

. AiaJl aJISj j CjLi^Jajll 

CyuSea OL^lkill j il l jjlij AjLojjaj 3S ^2 t_aj -o 
jA <_>-J -AilkJl ^U-ll (iaj - j ^jVi, 

AjAjS jA ^Jl 3 j tAj^kill ji oJSUl Aj^Aaj ji AjJUi 

^y]) (jjUalb Afl~> ji I g'.ti.a a ij'., 

^aSjll ^jj-aill IjlA CjLuam 3J AAalLaJ 3*Sij jji \w< v ( jj\ J 

j Aoiu jUll Aauijj j]| 3il ulA J| (jiaju ^^1 1 

.^1*11 ^jAlllj AaLuaII 
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fcfljll (J-aill 


j-s».i ji 1? oj” 

Ljajt L» jJloj *j/J L>jl2j 


CoUingwood‘(1956)p. 326 


(j_a 1.11c. 3SJ ...ti (Jj i ^q\l AjLlajll AjIVI (j) 

j-Ltll < ^_S_^ 3 L<a]l ^ (j_c j) *'l (j-C. A <ag<all aVi mV I 

(J "*■ ^ >‘u LfrJ (ji (j£LaJ c_3 • IJA A^g^aj 

dJv^-uLolt (j^a l-lft ^ L», I 'j-^ 'oj).>^r» ^_aLJI ■ **'--J' A n.i’Alj La A]£jJLa 
(ji \ > <-vi AJLo^-a (j-a cilliSj AslxILall AaAmiI&1I_j A j-v j^LJI AAmiLmiSH 

tA A-jj^Jidl j ^*i ViM dllx.A.twfll ia ^jlj <■ flj^ 

J) A_ 2 k.^all 5 «f j J (^HaLa (j-a _j^aj-a (J^ »*J A j-aWti Ol jjjJI A - j ■ 1-j 

.e^lc-i La AlSjuLa 


<Lxa]*J 1 j 

(j t»*»j L<a jA (jjUl A a ■ ..U ^9 aSjLmJI aJLjjujS/ 1 _JjSi .1^.1 (jl 

(^_3 A_UvUxit (ji AjLui^ill (>axj £* _>j5j i* l iA_i£&tJt A_xajJsj 

111 tA j ■ xA ..,11 (j-o Ajl. m >^»Al £- _jL ( _ 5 Jc. (JaxJI 

I A . UaU \~i £_a (J J oLflJC-VI (3 1ft ‘_fl-3IJJJ A_U^AkJI (ji 

t _ s _ic. ji) aI^LmS L$_jL 1 ti»') \ O.'MV (_yuuji \ 3 "if. UpJ <_LuObi 

(J jKli if* Atu!ASxH (ji <jJJ £)JJ-=^ JA->iuj S((jJu-*il <—JjSi JSVl 
£*_^Ja jjLaLij V Ajj^lisJI (ji (j_jA& jj (jj_^i.I (JO Laiu toljlill AaK" 
(j-a J1C. lilLiA j .lAAjjaj (jS-aj ^Jill A JftV-i inll IaLuoaII ji 

aWI t(JAa (_£_^_sJ jLSsL j ..o^alt g; (j WTi 

oAA (j—<a \_ji (ji A Qja-v LjlALaJ Ijj t(j-SJ mtij ^_j>Vteil 
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(jj J A )i ..1a\ l t - <1 ' J. . ^1 1 £ya j^A. \ V Ajj^Uxil (JG ‘" ''J,'“ ,a "’" 

(j_C. U •■■ j-ia. ^x-SiU A_j9l£ A_=».jAj 1 g,u> *1 £-ifa Uil gf » 2iij 
ts-^ <-k J^all J-CJjLj <j-» _>A& 4^ <L-aljAl> 

4_1jIa tli’ifLa. (j-lc. (J-'"' -*j - '■»" £EJ>J (ji ^ i si jj I n ■ a' i (J g »» iti (j-» 
A} A £-a j \ a \j\ Vi ^yJc. LuaAg. lia JS Igja i3&J - 

,lail SjjSaaSI £•jLaj <JS1 ojL^lo 

-**i AjEuUaII J■ ^aU f c _ S *■ l%jl l , ^j) l a j 4j^JaJ (j] 

ASUdilall (jjj ASjiiuJl AilJU 4jV< tllUjiaj > LjjA_$g. lj>aJ 

Sa_j^._j-o 1I 2 ja j« (J^jIA 3J >Sl jiuij ^jA£j jjisL^ A » d->Vi US (j)) 

.(^^aixil J >11 3U3V 4jl*ill UjVUJI > 

• A a A- 1 ^_ 1 ^U -w i-^\\ *'*» f *] 1 * A a A • 21 ^ jua§\ jail 

^ ^r~_ "Sjjix ^ ig. " * j l A <^j^S_uLa AIuaauiI Uaj »L«l«ll .*">..■ I ^ 1 j 
.LlAjjJajll >£■ Sj jVvN CjLjal jjgI Igii 
jj_A j_gj A-i ^1 j_ji (j**j 1«*j ^jaL_La1I jxj—J ajJJ «.!—alaJI jU_Al (Y) 

_ a ■ aull O^ISAaII 

(^A_Sull A_jIIg oA-_C-l j Cj\_j>ai A_*jUaj d aWII ^L-3 (T) 

(j_A 0 C.LiS (J_al i")\ J>ajll oA_A «*) ilS (j)_j ( j - Jik t ig* Mi l__p_$ 

1 ^ \ A-uoSliail 

A_iJajUJa 4_Uk jijA jjaaj 4_jSj jjaUxa g >» *\—alxll £-i2jt ( i ) 

*M ■■*! Jjj 1 ■ | J ■»«•''! LaS < ‘ fc ' ■>■ ~i jU a~i\j A jaU.11 < * ll j>A ill 

.I^aGAj 

‘ jjiaill iJLS^V*. (jA A)A*JI CjLl>aj L3 lc- c-LaUII >1 J (°) 

mK ^ a ■ ■-» jj (\_A AISjuIa AaaA 1 l*» i Aftl ^ j 

i.r.iLilaj 

A_>jjAayi Cj^SoaaII JS <_JaJ ^1 dlU>aj «-UJaJI (>lj (V) 

.IgjLui yjll ujjjlajll l | ^jll 
JSaaj \g ..lj.nb jUj jJ (V) » (> J (Jm AdJaCjVtaJl jji j 

< a j jJail JjAgjj U1 ^lajaj Ajj>3 4 ^ill ^ j_jAjll jjli t Us JX^>J Vjlir . --jjd 

> jSjc.1j J S i hi ploys Cy* W^ 3 
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. f- j .I'i' 4jLu V ~ ' ‘ Q *^‘j; ^ " j) a ill J J} ^ jjAl (_ji 

.AaHii ill l.'lg.l (JliLaa 

< 1 1 ~r. j ' > aa tA-aOsi (^U\ ^l_j-aj]l OJa OLjal jlic. I _j\j j 03 (j£i 

ji lAjjUsta ji A-U^Ale. ajJ ^5-lc- (J al i at V ^Oj^aj 0J-A-0 Ajj 

CjI j.-j».lail (jaa. ^ jltvTJ l tn a ail - jjOJJ (J » > > V t ( _ s —Jc- -A-j} 

Cjljjxloll > A t t ■» K jji i * < IjLo] A 1^1 tAa«al*21 ljV^AjuiII 

fj < _ s _l} (_>iaa±JI jjJu <ji (jiLaJj ,A_ial*Jl CjLjjJaJI <^3 tjjJ 

er^ jjjj C£l£.«<a cJa- (^ic- La Aj_>laj O jOd (jOa (^® £-*»ji 

^jjjLj (J_jlll (j<LaJ LoS .!()*'■'- (JLaia.1 ji Jl £iSajA Ajjlaill ( j O*.a -> 
oLSj&V ' .i Lil j9jj ba 5 '*s 3-^ aj33 (ji £MS _y» (_^i ^^-3 < ■" 1 Al i 

(jC- (3ljA\j 2a. OaSc-i V ^ •') SLaLaJ Aa^a^^a dllolijj'in al* (jjr* 1 
(ji—<aiL ^jJulaa iaLujI l$l ibCAS-lall 3a. (^le. ojOall (ji 

(Jjl ...all aO-A (J-aa (JI . 3*1 jj (ji (_; j»—3 ji iji VJ ,(jO_i-all OVLaiaL _ji 
i_l j -. j %. a jj ^ jjj ■■■a’iUj AjjLutall Aj j3 ^ Oj-ajJI >.. ibaj AjS^/t-all 

j\ tjAj-iall (jfi. j»t£a.ijlOj-ab ba A-jjJaj A-aj^ASc. ^j jal ^0j-aj fjl J (ji 

> _jjj*2ll ji ji ((JLalaVI ji t> 

_jJj taj-iaba JjLjji (ji ( ^Ju\ » iV>3*-a (_>i»9jJl Ij-A (jj-SL (^-^J 
Aj^ALJI (jJJ AiiUJI (j£. (JLLall 11* ^-3 dijJji ^lil) ASLaaJl 4 jLaab 

.^v ji j 

JL22&V1 ji ^jjAitll (Jjtill (j-C. ■*<< IjS «.t _jjui - A_ijjliatll t_J (jl 
LUjuii Luol (jS? (^3 jliSfeVI _jij aLtiilj ^Lall ^3 ( joSj - 

^ ^ j * v _jL» ^ >.-i a al< 3aJ V £JtUL lo* j ,vOl]j (J<a*J S. La 

La OjOaal 1 iL«-» ^3 LS to] ^dJa ji AjS I < lOaLa Oxj Sole] (jli lilll 

Ju V iLjj^iSc. (lay (jlS ji ) 0*J (ja*aJI oSlfcaJt ji (jJ*-aJI <J«3l' (j^ 

(j^aj _4_1 a i ■ i A_J_j3 <—jL_uii >*> 'i\^ jlj 0_a.jj cJc- l »'H (ji 

aOosfc LL-ujI 1*2 aLuiS/^ (j« isOxll (ji l^-jalj (jj^J (ji JJ j 4 -^' 
ol « ' Li ...I V I * 3jLlui L\1 ^_a aOja>. LL-uii (JS—V (•> LH ^ jLi. 

t ^ji ^Jfti <.' i *i< Hi "O = Y + Y” (jL (JjSU Oaa. <—ifui (_^ji (jj^3 

(_^oJ (j>Sj 03 ((Jlaibj .tiJJo Jji ( -) . >>3 J j] aO^J 4<? jj3L*J vJ»_j^a L-a 
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t Jjaa t jtlLa f_yi jadUaJ 4 j jiaj <.‘‘vr J <JjLa-al il'V < . - llu 

__ ) jr~- t |ajj! eAA {J*-<4 V •>■ ^»a£j (jlfLulillj t* '-l.j lift ‘A jij 

I ii ■ ■■ ajj j-*-ialL) 1 «j V iLo C(^—(_J-a*l ' 11 Ij \n >u Iju l_*a ji 

Iaa 4_jL=».'y ^*- '■»II ^_a ILjj-kj Ajlj ^jJl La tjjj] ,4 j j»Liail lAja. L air . 
j_a 1 fc-a"< jJ 4_iSf Ltll i_alA_4.1 LijLuc.1 ^_3 ^ > >»~i ji Aj V ((Jl j-uill 
l_sIa_£>1 \_jj jSj tsj-ic. j_a Va_j t j j » -» (J-*^ <J—ae- ji ^1 —da .i) 

(Jjtilt l-Agj |»Ljall 4-jj^Lae. li jgJai A3 j_j£j lAAie. alxil ^ 

t __pkVI 4_uilac. V lijgii j jjJjcll _jUa) 

4 K .til j _jA fA*l\ ^_a 4j3^«-ail i—ilA&VI ^c-l (jl CjLjj) dJjLi. Afil 

lilli J .-i^K .t,U j.* A_a. <J > - > <->5 i <_J_a. (ji >"i - nr -jj .L^a 

UaIJj (ji jiSLaj ^ *iti4 j _jj . dttij ojLdll Cl^SiiUll ja da. j_ji.il tdlldaj 

(ji idi_afc j Aal .LiS jxa \ jaLyai ^aLtil _jUj&V j^aaII (Jlay (JaJt 4 jUr - ^ 
■ *»-y._» >j'«* (jjSj jajll jiC 4jL«II aAA (jLaj (ji ^. l '**^.'*J ^,iiu .ijlaj (_^i 

Vjt»n Aula'll! (jjiLd jjJlall 4j.», a V» <iS/l <5jjiall (ji life j& gxbj .LuaASJ 

4_j j*_jjj (ji jJLaj 1 a (ji j) -A 4 -jaW.1 l 4 j-a.1 'il l (j—a \ jaWi a ji 

(ji (J^g~i »uV1 lAA ^ac._)j 4(J1 o1Ljj .j^aWJI aliaJl Aillii j»j£ 4-aj3 
A^.JJ (lilij .4 -\ldall idlLaJI ^ jW a"' (J ■ >»al (J j_j 3 ^j-3 (j a^*i 4_uiltoJI 
J_dajLall (JjLjj (^j t_j_jLjiVl ti* jx gjjj 4_ijjtA*il (_5__)-i.i CllijS-a 
(j_^Sj (^alxJt (JdaJI (ji i4—aAsi (^dll ^Aj-aill jAU ijldall (Jja-i (jjJfc 
jl 4. _iaj_j4Aa^/1 idl^^i iLJI 4—iisLla J a .. aj j»Ia 1—a Lai^ACi 

V a 9 

,j_a «(d)_j]Lall > ' Sy. yi (J.. <»_i (IaJ aJl AaIIsjj OLjjlaill UaJjS 
4 4 da 4 jjjjllJ 4 ja . ulall djl_dal_jJC-VI (J4i xj 0jLjl Ijj^AC- (jS a all 


(J-. fj 1' i a" 4. j LLudll ^ j'° - ' (jLS I a] t(jj3ua <Ltau AjlttJ ji 4 *1JT a 

^1^ u)j - our general Weltbild jJljail 4 aU 11 (j- lAja. 

(_^AJI ^A^ajll ^^JAJ . ^4_o]SIl aLulaJI cj -1t_a1Lj^ "4Aaic."_jJC. ^ILxil L3j_jiaj 
(Ja.miJ (ji Ala V L*' -~L i A jlij ji 4_j_ i )iaj 4_jV (^-iilitll ^ J-j a Si l (ji 4—oAii 
djiLS—uLalij J j^dll 4 jaj^jji^Vl dl^<, juLall \~w*i ajj j »>ll Lj 

(ji £ 7 Aj-aill ASjj cl_^A^ij _(_J-=a-ll lAA (jX. aIjJJ (^lll aiLdllj 4jj_^ajll 
»j j55 jjA (jj a a iliaJ i jla* _jl 4_j^iaj 4_jl (J_ja 3 4_lj^Axl ^A4iU (ji 
i4_l o jj-aL*-all_j 4_ui3\dall lailsljII AaHsj_j dlLj jlV'lLi (Jl-olLo ;4A jL»JI 
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^ o aLI mi l t ** A fc* ill -i ^ ^ jxLjfl il S.vA i *all ui U (J^^i^j 

_AjI 3 v^l2kjll -^ISjjliaJ 

j-a AjAxlt (jjj (J-Lasi (ji 4fJxli jjJilJl >A$i l a ^ 

(j^a Aji tlxt-aa V j .(jVl (jr^ * J-i£ ® J J ‘ ^J . ffi <^111 CAe. ji-aj^ll 
1 U m j i ^ M - 4a*it\ ji AjJ^Lixll £.) jjua ~ J J Q1 / g i jjl O—'lC- 4—3 j ^ 

jJjLxj Ajj^ixll (ji ; JLiJ SaLc. j .A_ia 1*JH CsLi^>laill |_3 \ ■ *-» (j-C. (Jlj^uJlj 
i LSle. Ml ajx. ■. u • ■■ liiAl (jj&i u*-^ j* CjI jU*JI JjjS 

£• jJJI 4_ji (_5-l) J hil l fJ-Jj . AAAI t ^a <—>1 jLifr L^jL 

.^IaII (jA-wall (j-o 4_ll_>iaVI A jUr . JJC. (j 'U . ^ . Vi 

(JjtaJ »*«;-■ >■ y<f- i _ s lc. Luiij Ala*-all ^i jil i_lJSi (ji AJji (^La. (j-* J 

QljLja. Aa^j l ^Aj& ‘c^i jl' t JA Cp®- .^iSSM tylc- AjLiia Ajj^ixll 

•». A 'Ir U Aj jj ■ "'' j \ jA t(jfi) A_LaAij djl jl—iik. 1 Al'i Liii ( ^) i *. j Ajj^tifr 

a ,iNg. H ^jjj Aa^HjtSl oA$Jj .4 ',"° ' CjLjlaill 4_=j jj ^ill dl^A ^Aiol l 

A j'.Na.U l yc. UjaJ (jj-Sj (ji j SvxmU ,j-a 4_j'l ^ ^>jSi 44_ieAaijJl j 

(JI.al-J ji clAjjJsuli (j^A? L^ 1 (JJ^ 

.5_ujUj&V ji Ajjitie. IgjLi Igjlc- ( ->£a J 
(jc. t fc i^->.-i‘i (jjCk. vja*i Jjft ji I-Jjjt (JjAxoll A$-=>JI lAA (ji lAJ IaJ 
eAA (jAx-o j-oJ Ig-tuj (jj-i AiaLJl ^=>jil 

' (^jll vJlj^>ialJ jUjC-VI (^3 £*Jaj (ji c.>*<i a>J> ^liaj Uili i<9_>»-all 
\\* c.Lal*Jl j S a . .. ^a'i ^-» ... Ail .AlS^uJl 4 ■%B ■» a ^2 Aaj_jlail aAA ^ . Vu l 
(ji) Jjj-ojll >■ AA^-a ^j_>*i« Aji (jifc (AJl JiJ& (jjla^flij (_>-Ajl«j\j 
•'-. i jSjooj ^1 i*'j—■ Aijgall aAA 4 " Ail t c-l Sj 2*« t ^-}J .(j A*jol l 

(jAjbAu (ji - j «Al AxiaLall gtAliollj 4^1x11 (Jia UuuJ (ji (ji*- 

C.u\S lj]j .A-ia-aH ji (_5 Aa11 lJ lc- a.ljjoi •'(jAwall" (_yl) jl' 

A ilar. iiai jUi A . iaj LxiS V a Uari»4 Al jIfr Vi ,^g -3 ( ja^l Ajj 

sIoxaj "(jAi-all" IjAAa. li]j cIaaLl-o jjSJ 
(AjbU (Jli> 4 _ij»jj) (Jlx 1 > (jjSj AiAic. 4 non pragmatic (4^^'-^') 
(jajOJ jjji (j«aj Aiwi^lill (_jia*J u* ta t4 l i <r« a\ \ sAA tl j .^^J^lic-V 

Ajxlxll Ajjjtixli Jajjl (Reichenbach ^W^jj Popper jijij Peirce 

2 a \ K ^ A SA ja. j-all l jubjlaj (ji ) jSkjjSli 44 aljx a 4Ju jlaJ (j > » <-i\ Li 
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I3A (»^aj v *4il2 £x_$ (jx (jg.lwaAl Ijl jjSl jjSi Igj) tAlxJ^x Vj 

liLa (jjjj (ji ~g ~'-a A&i ^ hi i in dua, f. I jxjl t> (JjlaJI (_5_j^u j jlajx]| 
jjSxj u i i ^ . \j .. iTt~il jjjlfct Ajl (_^"j 'I. .~tl (__i^al" ojLic. <^*3 
(jX ALmKm ^^-lc. xl « il <-X3_jJ _j3 jjSVI lift -JJ°“' lil 

^ S 4 C ’ j $ L»J (ji (j ivaj 'J 1&3J& jj£i Ijt jj3l (JiLoJ i-.ilj jlx < 

Jlixll lift j^laUt j3VI ULa 13) it5ji.i Axali (jxj .^.x.’itl Aji 
U3i.i tOjl 5L ax l l *■*'*> i jA ^»1*JI (jl (JjlSlI ' i~wi j 

Cy* JjI jla 33c. ci=a. (jic. ‘-aSjjj C yxl*il fOftll jj) . <Jj\iJI ^i jlL 
(Jxc. ^jic. i—iajjj Ajj^HtSl jjL ^1 jjaVI ULa lijj tAxg.xll Cj]>15Lxx1I 
La (jJJJ (ji | ^jVi i > i i 1 .13 U..\>& t 3lx»xJl (jx »L***- 1 -l» It » A«*i (J» >-*1 l' il^j l iA 
La l iaj (JSjxj tA.n-il Aiixj Ajc. jill ^jlajl J Axle. a a. . J«l l jlii lit 

.i^3x (^i (jlla tiilliSi (jlS jlj tV ^t IxxjSj_j Lu!^U& 
£*>,>» j jhi x l l li$J A*33i (ji thlc. (jfiJI (jxjll (ji i j±xA\ t_gjj 33 
_ji Ajx Mij I a. i~* it J jL» i JjJjj I i. ..a‘i l >-. i >3 Ijjl . jt*i. • i Aj^ »A_|UU 

^.i Lil lj LuLs ( ->jl i n*i 1 1 jjx) lAjilS l$ji Ajlgxll (y3 ^ualjj tAjj^lae. 
A-oj (jSJ . ^AjilS a*Til^ dlL; jlajll ai& (jx (^i i*<1 jj j (jx IjjlL (jSLajj 

A .lU a J ^jl£ AAjLi.iJI ^Jxll L ** A JJ la j n*ili 6.2A o^° {^1511 

AxxlaJI dlLjjlajlt (ji (ji (jja^iSaxll (jxj JAxjlS (^3 (J« all; 

1 —< -iiS (_>alJjal (ji 3 jj .(JjVxx J;Uxx (jx i a_j*x AxilaJl 

.(^aaj jjc. jt (^yjilac. jf ^Jxil (J»>j V uaJI ai]H3 _j AxaIaII 
lc._j_^iiix ( t!» l l _j3jj i . Qj^ ^SjJa_jJ LiA Aiialjxll j"_j_^laxll ^j^jxill_j 
33 Aj^jiai JS (jll Uxlui jl iAxILlU 4xa.lill (jx La^xj IjJ3a. 

aL}) ( ji4v^n l j jjiajxil lift (jjx.>l^,j (jx 3s>x <_A j mj .AjilS <jjSj 

(jx AC. jl3 AC- j)x> x jilxJI (j jSj (ji Ail_j IxlxJ (^yXjlji _j 

."(jjuxJt" (^ic. ji "^yjiatjll ^L*Jl" (_ylft Ai jjjlj V j tCll JMsVlj jjajil 
lift (^ 3>_JJ V tl». i x > ^>i*j LaSj .JjVt jJjS JJ--°'II lift (Jjx (j) 

V ((^albj iAiuLx A j ala It illb^lalll (ji (jVxj^l w i".... * ^ijxjll 

t3-*_>i O ' <*> 1 33 (jxjll j_j jxJ Ajxiatll A3jxxll (jjSj (ji (jLajfk.1 ^ixj 
”(^*3l jll" j jmatl l - la , jU m j Aj jSi Lax V tlia.j) .(j>. ^>11 i_j jSl j 

f lail j3jj 1 xj3 Lui jA Ajh jdi La (j^ a i ^xlail j jlall (J^1£]L i. ->a .11 
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ji LI 3^ ji (ja jii l^b _jij a3£ja 43ja^ol 4 Llu_j 4ji Lill 

aift (Jjuo .(JOx-aJI jx LI jial 3l3jj 4ji ji (jjJUaaJI (Jxja^a ji ijlL^a 

V 4-olSll. (_yi»*lbj <utopian (“LjLjJb) “LIL-* 3*1 < aI3aS/I 

l^.->.ll* i (ji b3ji I j] j _V ^i ^jj jl£ lit 43j*-a llji 111 (jSL-aJ 

jjill lililjV I. lj,~lj")ll_j <_Jfill ja (j jSj 3&3 (^alxjl lb-kill lil3A i l,g fl»,«g jj 
4c jL Iju'l ( -»g 1*1 .aj V Lm ajail 4 j11 £■*]->) La U.-a) ^3 4jfc2a jj3a>J 
^Lau] jA ll33A jlS lit l3ji jjaJI 3 j jjg3tj V ^gjj ■ -a'i j jj jxj 

i 1 ^l^AUSj ^JtaJ t Q jlj 3 ' a\* 1 1 l ll » \ .Q~i l*i t 

.41)1 jAoa (J_iJa3i (^A LaLaC La u a (U-a. £■ ijaj ^llaULuit 4 jLIs (j) 

(_L=kJ 4 n»a “Ljjlaj Hijl£ lit La .13i (ji jfLaj ti l lall t*ij-> jaj 

OilS lit 1 a 33—al (ji (j ^aj t j-l—iall t*~i j»> (j—aj ,V (»i \ g m J aKLm 


Jja. 3ia ilJjjbjll 4j lOlalS Loa “UnAi jj£i dl j^tba t_L.*i jVt LuLjlaj 
a.-j It ,j_& LijlSsi ^ >Jaj (ji \ ljlr. jL£ lilj .V ^i (^-Oa jjJi _ji 

dlailxJL JalilawVli t4jlill aiA jlaJl (JaJ (ja <. a* tSc a <_03ja ^3 ( »3iuilj 

L_i_bjS ja ajjj dalb .1 »j (ji »«-illj 4_uili*Jtj ( i.1 i~ilt jj_j 4 jSj ■ ,.N<tl 

jjj3\Js t '■!»j <_si jya ^ (jVt Ja^t (_ylc. (jala till aauuIL l« LI* Llsaj 

.V ^t Lj.a la'i ■) bj^Lc 3*3 f ->l».lt jlS lit LoC jl jS il=Ol (jlc. 


lOVLaJI - J J°* L»J2k. (jajJojJ 4j) ?4A1J jl jail lift il^jt LI (jS gj i 
Lu^lic- 3j*j J« - It (jLS lit La fe J i^Lall ^cjjL (ja aAoLiaall lie. jilt 

Oljl Lcja^o ■*'■ «t^ til 1 _ a (j 1c. ^;LU < v a L^ 3 _ 5 jj 

(til .V f i 4_ij jla*Jl J (Otilt Hijg hi 33 lit Jullij J OjLjlajlL ‘L^aLkJI 
(jc. (jj~i ioui lOiaU ( _ s Ac. (^oixlt (^al^oll (Jx3 Jj (jlS til LoC. tJtLUj 33 
4_jjL jjill <*.IjjL’iII ^3 ^ >g~i (_Jj 3 *j ^ylj (j3i 33 AjjjjJajj^SJl ajAllall 

(_^iJI ^Lxll jldbOUlVI (jl£ lit L oC . (Jgl tail 33 (ja.1 (jj'i.ja 3lc. j ^i 

**■; ^ jtlg'i te. J 4_ijjlSj3ll Lx^jll *> ^ L- jjjjj t*' *. ’ -Vita* 4aos. 

oijS (Jio (jc. 4 _jL^. 5U ?V ^»i t j<a3.tt1 (jLS j.aSr- jaLjll (jjilt (^3 j.I.Vul 
(Olj ’■jgljj) jut_ juoI a.1} 1 »a 4. j\ i» ) (^» .o’) ji 3_ i V *4 Vi ,,i)J\ 

ji ^O^y Ljja. i j^aL-oll (^olxlt Jt^?Jtj (jiLill parameters 

jl£ “ill 4 jjj .^'11 J 4-iajjJiaVl L ~~La l3j3ro 4 _i 3 c 

ji (_liu (jc ^tua\jj (Jjiw (_ylata (^yl) Jj• ^-.jU A^SlAJ .Vl.lic. il^J Isjuca 
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A tl-al l A U -n. U jjjS y U (jgjjla (jC- j .dljifLibail O^A 4-loAi 

ji - £ jj_«Il (j SoJ Lgjbj o-iLe.) 4 _j1c. (jJJaJ La (3-J_>b (j-C- 

> j^a"' CjJIS ' n ■ -' ■ -i C5 Jb- SjLc. (jl -j» «-J » oi l ^JL*JI 

rA "'1\ 1 fc i •<■ li t y Al' ^j ' 1— 1 ^_a A ■ ..«1 Yi /»U i *'' j^jbiU j\ tA . ..at y»-.11 y*) -yli) 

.IgjjLpxJ j^a A jL-lfty 

~_i jalti .-'t<_. .t !,i jj jji 1 n\c. i._ i ■>■; A_ii jJb LiA gxt\1 

oJy^jjlS Li9^*-a 4luall (Jillj <_bl_j*Jl (JS (J amiII AjsIS A ^_}X 

(Jjti LaS y'a; Mifl (_>ii^Sij (ji Liaj Vj <—i-9j-ail ^^-9 <J-*ilb 

< "' M < b aa b-ag-al\ (Cjl jjjLfcoll (ji y^-lxll jj—« (_J« -» » J 

1*11 ijU’i' I * » »«j A_iV j < "Aja 1&" y-1 il5> i iijl (JS_mJ _$i A ju jaj 

■"''^)j) ■ -'*'1 j yjLLiic-Vt <j a ^ i4Sh »« _jL_ia (< ^_9 > *< -ali i _}U ftJ_y 

4 j l *v» i 1*« g j (ji La *k j^jLj i fc P *>j f JtS L$i (_j-lc. (jLS 1 jJ 44 <J mol l 

jjjjj “'l l aSM AjjSsII ujIjLjjIIj (A_u_ yA jUlj tAji mUll dll_ji-jjlb 

yjjjxj V -i-9 (jjj_i*JI (JLc. (jLS Ijlj .di-ajll .IjS 4_lLkll (^-lc- 
V liSSii A-iIU ji AjLujIs (jo-uii (j-lc. La A_JjJajl 4 _».jj (j^l JJC-L 
(3JJ.L (jjc. udii (ji (jjjbJl ~ l« U A_jj!iLc. ,^£1 a— ji LoLu 

(jj - -» (^_a La 4_9l Si v^ViXtlfl _j-la ,(J-al_j*JI eXA (J^Iaj 

(jjiJI (jjjSi^H (j^JjJ 1 *~ ‘o_jSj AjjmUti _ji Aau^II (j>» Ac. jny n 

^ \* ^a»U (j^a yA» Jj3-»il Aa«aS/ I, l^-ji-J ASl^ll yj- ? * *\i 

f. j ■ V- -- all ^ ■»-. ji A-yola.il ylaL^jl-iill ^-u9J (ji LaLaj 

CjL\ Vic-Vl (j_-a A<1 i a all A_ojh')^all o-Uk j a .» >» lg Aan .^ul _J^-9 

t >"A »>ilj5aVlj 

' « ■» (J» T~J “' _jj) i*«LH laA (ji l5 Ji & ( J*" 1 *- 1 " (ji 

jLS _jia .CjLLaafrVl (j-a a_c. ja-\a (_gi a j*i? ajj ><i Aa£&l 11 (jc. 

*1 1 Ajj jbxll Sjia ^a SaL^ ildLL I^R i l *»J"> »**> ■ ^*‘>1 1 l^A 
(_5*1" (ji LLi^ajjal Ij\_3 .ajlII »-*il.S S (_j.'j 1 ^jjajll (ji .La \ g its . ^alai 
CjLLSjc.V 1 (j-« a_& _jA?a-a (ji (jl (^i "anything goes" " gi 

(jj<j ■- lillii y^ j^_ajll lijk ^-9 A j<a.>.L j\ AjjjlSc. L^ji (.g-lc- J fl hi » « 
^ "ij a\ 11 4 <VU*tj ^a!) tilji Ijltli ^3 o^Lm»| 
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<J—olSILj A—U^litJI (j_C- L_ijjjl*«a ^ (ji ^jj .a ill ^ -X~inj V L—aS 

. A il l ia l l j ALajSM OLjCajiLal 

(_£jA (JSpjujj Jjjj L$jV iA_*iaLiall (j_a Iaj ja Aja&lll 0.1A (j-*-"' ■ ■>* 

A.—,yej jljli (.1 iL..,>JjH ^_ 3 Aj—wiLmiSM Cli^L ij->«<all j__a J_jC«JI ^g—ic. 

A_jj^li*i] _jjjL*-a ( » .AAjui^UII (j* JjAhJI jjJIjuj J 1&1 .jjJUll AjC.La3e.VI J 
<~jt j ».iljA A a g a (ji Iji JJ .(jLSLaj (jlwa j (J-Sl A ell . si ( t.a..a'iU ji 

(jl.J m L- a Laj A-je-ajLiil lLiI - 1 -v VI ( t>J., jt*i A ( ->. .U 11 £- j UU 

,(^jVi«JI ^jjill l j (^Viiil JjjSU Ajj-leJI CjL; jlViil 
(jlj f£.j}\ je. l .a l l lift (Jjx jJjj»a L-l%j (diVLeJI |J<- 1 » j 

(J j.i . xi ( _ s i& _^JC- AjjLj Oil j La Ajj Vlail ^ntll AjUill _jjjl*-all (J£ 

^ c^ji' Israel Schefflerjl*** Jjil>-<) o<aaJj 4 JHaJI 

(j hiall <ld —jj [j_A] ...A-jjhill A-iejjUII C>1Ij-Jull p .)jj (j-aJu L-a (2)} 
lift Jiaj (...ASj ««j (jiJI jj^ * il £ua u-*^ j-jaft JS .iejj ,jill lall j 
> H li l—* Jill Ja imij (J-J ((J jj lrt 'l JUJI ««VI AftljS (j ueA Jajiu V (HjiII 
I 4 &I «jr> lj S joeJl jlaael gjt (jjajjill Ajjlia j-a (CL ^311 jjjbualt 

(^-al*JI <-jcSM (JS (ji £§ljll (^i .ai* .lull ALie. ^LilS 1 _aflj J 

gjjilLJI jail I j.^\ V- (ji ^ jjJajJ jj .11 Le. jl jj jjj^all jtj jLjj (- *»» .all 

(jc. 4 —il jlalc. I j 4(^aLtil jL3e.Vl <je pljij 4 jj > afljll _jjjLua 1 a jLuc-Li 
.Alii* ClVj%j) Cl jo C3 (iilj AjLmj Laj ^ M ja"'.VI (J^LluiVI j^aLLo 

jiji ^ 5J1« 4^*11 Ai^ili L>a (_ 5 ^>e.l Ac. jjaa Ojai JaI 

^ iSl 4dl_jjlaJ Li AuiilS*Ji Aj-alajl jJjLxjill jjlj 4(ji jjISVJ 
(jij (je_i LjjjjL»>a (jSj A jAj jLill djIixVI ( -»jaj (ji l.iilfc ^a.i.ij Aji ^..le 
(jc. (jlill (.-iLe.—ni pLalxJI Lg..».ii.jt j (^jll (CjLaJjijll A Ul ,. 1 J 1 (J&Le3j 
Ij) Laj ( >Tig.i V (jaC 4 ^j j l ai j il l IjsA (^9j .Aj Ijjola Laj (jl»" ^311 A_ujliojl 
(_gJ) jiaiu (jlS I j) La Vj ?V f»i A3jJj-a Lgji (_ylc. La Aj_jej (jj) ^jlnij (jlS 
(jSl (»i AxCLa A.> ~a.il 1 ** I jj ji ?V ^i A«j^iba I (j »■ ^ jj La Aj^jlej 

1 g . . ij ■ . l ie A n» A Aj_jlkj Oils Ijl La jA L_jlaj (_^j oillj jja ^Al _jA La 

.V j»i Aie. (JSO 
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.(jjj_j_laiall (jjA_& (j_a j_J—J>»ll fr l* m l A-il (A—a jg 4 a >—iL i « Sf J 
f jj ■» ' ^_5 La ^^-OLoll Lll 4_}j^ic. (J jl*»1 (j j-i-a La (l_jlcLOj 

(ji (jj J J ?A_J IjaLS La A_uj45c. ji-O jjjaojLjll (jJc.1411 c-l_jl jLafi.'il 

j_a ^ ■ ul A\ ^Lalc. <jli (A_ujU*ll jjji A nwll jLSabfl-j U . Q ji (3-&^>j 

fAjjAjL* (jc. all ^jL^iaiS (j \»T) *—il _jl jfi J jAOl 

<j-a 1 m »«-ij A3 .(j^aj Lijjjbta (^Jj^ 3 (jc- (_>^J A-aalaJl 

(jj_£j A3_j) (ja (Jj-iaai Aaj^\5*JI (j& LjL_^laj (ji (JaaO \ ~iL -vj 

a %< ia^\ ^ i j l 11 1 ^al l ^L- .4l> J^Lu 1 aj^ (jSlj inll^S 

SJl*3 (jS3 L$ji ~ L j aj ja* (jujjl 4 a .u") ^_OLaJI Ol 

AiS aJLJI ((^JJJSJ JSaij (jjiaVj) 


tali .jrlJ® o-^ cjjJall A_^a.ljj £ jj-ail (ji _>J& 

(jXi ■ >»1 all cLalc. A_> ^La ^ '»* ( ij jfll (_]-£ 4 _oj 3 1 a *1 Sa A i-i V t ujj (JjLij 
Ijj Lafc -<-«-j A.lujaj <_i3ja ^k lAji A t.itti Ixj (jJa (La aLSjc-I A_njl5c. 

_jjjLball 1 aiL L ^ ~i^w i ^i > (_J^ ■*; 4_wuaja i~*l\.ajnfl4ll oAJfc (_J_xa c" ijV^ 

(jjlc-Lall (j^- •» ; (ji A.ftittsw (ji . ^1^*1' (j-a_j .OJi_^3i iALL ^_2 A_ajjlall 
tA.ll\is 1 g \»->j V "B AjjIaiSl (ja (JjJaai A A^jlajll" (j) (j_jlj5j (jxjajjLlI 


(_;>> a .1 v“), *>■■>,~l LI—al >.itj (ji £ j j—all (_ 3 lc - (ji—£ 131—9 .«aialL 
(j£j La) Ojjj (ji A-alc- (, 1 >J (jj) ‘ts-ftjjl J-iVl ClLjlajll 

A3 dlLi^lklll (j'— «; (jj .(Lj^^ac-V LajL j_^SL Aj^liill _^LSil (j'l (jJJJ 
A_aAjall Ajj^UbtJl jjjLta (J^Jsdi (3j_ji» (jc- _^i.V1 ( jA\ir-)-1 1 ^^Jc. dia^SU 

.03*11 uSll3 ^3 

^ a j/i ...i |j( I il j ^ Aj_*aJJ_*ll 4JS _ tLall j; 1 JJ (IaJ 

(32*j 5 ( A_uilic.Vj ) Ajj^flC. (j& (^jLa-a <JS-aJ (ALailall (*-o cOjAaJI 
A_aJLua A_jlj 03_jll ‘ -1 jajj Lrnj (^^OaLall ^-2 La A_Jjlsu OljLvaj 

sAA (^-3 5_lal£JI A—ujliail A j%jjL A-3 jlia i _ s -lc (_g j Li'-I (^-jll j^Lx^ll 

, ?OtAa.Vl 


(jfc Ajjxaaall oA& (ja a ja. ^ jL AiJajC ^aII ^ jjaall j) 

^a5j Oxa. (Ajj^lxll A-alaJI Ajualall (jc Ljj ^aC . _j1 a ii ml (jjjia 

(Ol jjjal_*jil)^)jjljtall (ja JuAxll (ji a 5j5~> t (j L^i -OLal^wt) 
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.Aiiailj ^1 Aj&^llparameters 

\ \ (JS (jl jj-Sc- O aljS L ^a-iaLJl jj> jjLajj jjfl ^ 

(jS-aj V 5j^aill ••JuSLLail <-**'-■ * jj!£i Ja jl*£u i-JM3M1 JSj 

Jjj 5 J 4jjj\i*JI (>aSjj t(4jjjli*Jl uu<aj ^c-ij J 2il55 4 jV 
^ j jaill jSjjj .il>jl£AaIl J Ajlc-li jjSS/I <jj£j Jd'j ^ '*> jit 
Jil (jj£3 La ji juISj Ailaj 4_ji eLalxJt ^ m* ' l .» >*.«-. 4jl 

• “'ll 43lajll ^lla jA Loa Ia jjij 4jjlLa Jj S f Ia< 

(ji Jr-l j-aj]l <■** 1 j*j i4a£a]l v_ljtjjl o-3$Jj Lt'i Nae. *^ KjL.. ,%.i -*R*ia 
(J-ajL-ata. t4_n jllxJl jjc. 4 j jiaj 4 jV l^at 5-obiil jiu .^1 'i^ 

<Jj 9 La j£a Jc- Ig. ^Jl J i'i (j£-aJj JUi jA Laj jLa_j jA La _)jLau3 
ts^ 1 *^jSj J jlSaVl jj. Lj Je. ji tJaljiui 

^ylc- Ljaji jaoil a£jj jaJ 4ja.H <_ja j .AjI^Sk jSSVl flxil £tj jH 

J 6, 4JI.1 La Jj (jjSj ^JaLaJl jj 4. ^>1 2i,»i HjjUe, 3 jlj La (ji 

lAjliSc-t J]l pLi*iVl ^Ijji (j 3 LaS .(jH*all j (jHLaJlj (jLajll 
IgjL fJJ Jil CjUasI jJC-Vl JaLaiij tSjijjjjAa) CjjiiLia 

f&soll (jaJjtiaj «£j*i»jll v-oilaa J) l4_-jj J _aj OjHLia 

4lVo (JiaJ I g a . Jafo uail ^^Lall (jjjll ^ 

.Ai. '\- > il l 4j»j Jlc. (jjjSiall ^ a l^al 4_) jH*_a!!l 4_ja^ia]l (JjHUj&Vt J® 

(Jal£j ji jjlj HI ^uuj o jjaj LlA J. 1 a\ti a ^jjaillj 

jftli jHjV dj^aall tejLaudl^ (4 ajLjo ojiflj AjijjLjll jjxoll 

^ ^.Hia j 4 U*i l nai l j 4j-a jaC. JSSfl jHxJI 

jHli-Vl parameters HjI jjxeljj HIaHH lilj 

jH-a (-A9ja J fc—fl j ■ I iljai l ji ^ Jj-a]l £*aaj (ji Jj iillja Hlaj 

L&J (J . jlSaVl ^JjH J cffjjSH CjljLaayi Ijau 4_ij jHc. V ■ '_■ ■ -« 

^Ic. (ji -jjHall (JjS ^jIJI (jjall J -^e.J La^jc. HijUic-V jH.,.jl 
-\ g la 4 jjc. jjjia AaluUj IsjjjfiUuaU LuH (jj^J (ji JU V c-Hj-iill 
.L5^-i (jSLaij 4_laji J AjjjlSc. jUH >■ 4 jH >., lAAall IjA jl£ j]j 
Robert Cijjjj ji Thomas Aquinas Lajj (jSj 

,ji L^ia JS 3a5c.| U^jc. jjjaa H a J l ji JLaaJI (j* Grosseteste 

,4jjJI >—lH lTl» a l l £a laalJia (jjSj (ji aj V 
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a a"'* j (jj-a. 4«.ljVl jaa 11 H U (j_>9il ^-9 S^ij *■ aVirt ^ .23 

I \ g-i 3^. ,_yic. Lijl iAsci j .fi*il jjJalj jjaiall ( 33 *J l-g-ji 

,ji < i - ' Sjit £_a t-'-y ■ >■"' «.L|_*aS/l (j-a9 .^1 _)Jl *—S^a.VI 

Sjj_^aj j-AJjj (Uajb (jaJ-lj) LiUs^l (JlUkjlt i_»llajj Cjljjiaill 

■%. * all * al l 4 t i > a 9 jIj /1 < i V bajfi 

lj^ j ^ 1 ‘4. ^ j j 4 Ail_kiill Lijl _ ^}~^ O -4 » ^ ■ ..NM ^^9 (j£l .(^ y ai a . 1 1 £-ai^all 

(j_a J y JJ 44j. aJal all 4-j^oll (jj^ill o 30 a. t t l l jC . .** oAA (jJI 

«- b\l jji jJoijj (ji (J j in4 ^11 (j-a (jL£ 4_ji _>J9l *—*a_MJl 

J jj (JjLfLa JS_£j (j 2 ->»jJI lg .o»t ijL-u IL J tCj^AiUI J 

S- * La 3 A A_i 93 *-alt - L\U oik (Jja (jC. Ji'ua Aa»i ^lxJI (jlj _jlajll 
. *. a JSj (j-« p _jj 4 _j) .Vj . 11 *u A jjja» Jj ■ ^i 4_I tuiaJ . 2 -ilftJ 4_ilj —a. 

Uj— 1 bLij UJ&4 A9j .A-JSJjia ^ (lAilSi (j-« 03 ^ iaj-i 
I jiH Stl 2jl1 La 1.2 Vm a (ji <iia. (jiU .(jJ^-ixll (jjill (^ 4j_yjfll 
- jl*< ■ -j V Va g i 4,,l.,tajilj ^jt an C- (^i (^9 jl 4(^llaJl 3> a*»» ll (^9 

(ji J_u .4 flil-La (jSLai_j (33-a.i 4_ia jl ^ Lij!H5e. (jL£ 4_ji 0 

.<—jlljtJI _jA L ala j lilb (j- i^n - 

^^9 (ji <_ulj \jji (_Sji la .ale. 4ji 4(jVl la»*aal_j (j_$£j (ji 4? V 

V ‘jJLuJl ^gic. ^jajlaJ (^lii Jajiaaailj 4 rt L S lt jLiSe-V) 

4 aalxil JJC. (Ja\ 33 JI J_ya.j (_ylc- j*-oi Vj ^a jll 44 jl£a) jSji 

‘i \jji a H ...»i ^-j 5 ai (^jjt . (^ai»jl 3 ! (ja 4Jla. (JS (^ 

jJUJ y,jll (jal^aJt (ji l_juS £laa»JJ 4jj!5lS»il (jC- 4*^130 ojSii 

AjiaC- g L ■> j (ji (jSaj ji - 1 g i» >j ( i y< J «J) j\ ilaJil ^9 ”4-jalfc_ i yC." 

5jj>Uj 4ja.,.UU (JjLaall ^l&S) (ji (_yJ) jiaiil (jC. .lalaj 4jiaC- 

<4j~' V 'Aar. v l \'J aa'jAUJ 1 _'.^kuII J)\ 1 j->Vil 4ji (_yic. (^9 4j5!5li.S/lj 

Ljjjlac. jjSj ^3 31 /t\ ~m.il oi* (Jla (ji jg 4«oaSi (jiil ^j_jajll9 

oiA ^a9 <_Uaaxlllj 4aj!>l3e. 2A11 (ja J9 4ji ^^ic. oilalaJ 

.31 nl In il 

3 I 4 _jj_yA^lil >~^i' ml (^jilixJI (j—a (ji—S pI_j_uj t ^.lKil J j 

aaiaj ji * ^ 4-iaie. 4 . . L. ^ v . ji^ ^ila^l a ja. ..loll AaS^la^S^I 

4_la^3Jj 4 iiMaa (_Jia ^ Ifr ^ a*i»j 4_ji jJC. ^ <v-» n l^al bilis Jjia. 
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i JAjsJI LoLaj (JaixII j-a3 .^r ->->11 eift (Jia ^AJj ^^pill > *~> *a.l1 l A 1 H 91 
.-<1 jjlv.ll eOA (JJLa jl ^jaLuil (jJc. Aijhll ^LalSil ,jlji^VI iJjljjJaj 

a_§ 4 _jSjjc.yi jiiaLiaVl oSf «Vulcan <jL£Ija Sj jL mi £—a jiajL*ii 

A-ii^&cJI ' Ma»\l (j—* A—c- ja^ a I ga -j ^-» ji (j n ii SM (3- A? I fl >M * 1 * “o h j 
jLiu A_j| ^-Ic. ^a^S^LaII ^Li^ajSV) AiJa JaiaJt <jl LaS m <\ 

oljj ^ 4 ^ o*i ^ JC> JjLul Lal^aiiiil Luajl A.j-k l, *aalt tpLkbU 

i i »Vi 2 -a l j 4 _jj 2 j'^Aor- ’Y j| 2 j i^ lae. jj _Luiaj ^_aA8J "^alfc" ,\iK3 A&jl 
I j J (jl Al V lljjJ »2 j\acv tgi £_a t”2 Jala.1l J1E." (Jal jxll l$a3 

JjA^Jdall jLja&VI <i? -3 ( « . ‘ 2aj jji Aj V (j^Sij .2_Ili»J A-Ha. (jaLoii ^y-lfr 

; 2 alUll AaALaj'J/l 

Ia) (2_^il21a]l A_Valx1l »*•) -kill A-jllij j-a jl_jjt A jJaj ^J^a- (^-9 ( 1 ) 
(^JLxJI (jc. 2_a.l2>i 2.ja,v>1 jJaj A g -> j jaSI £—* Aallaall baa Aaxl jja! jj 
_(J j)J\ ( Jj .J-»all 2 jj3 j-> la.ja (ji) tl^aa j^VI AalSall ijal jJI V \-aijj 

\g inti jlVill 2g -v j jlla 0 jl^l (ja <j1£ Ia) (T ) 

jaiai I ag.ijj LaaS t ^_a!5Vi*Jl jljilll ALkal j»2_j AA jAl «fJL*JI (jx. 

j_kall 4-QA j £—a (jlAalSall <j-a (^i JJIjij lij (V) ,l_ ab>1 " A. ualc ." 
(jE. I jaj*a ji La) (jj AalSall jaAA <_£Aj ja ^^Ic. LJaJ je. AiaASall 

1 j Wi 1 lj^a j 5 j ji ijj^Ajlajil (jjAA 33 JJ fJLIl (jfc AjalSjj oAlla. Ajj_j 

,j^. olj_a.^a A jalt") ojJaj JjSi ^-a (jiljJJ 4 » *> **.’ ■' J^" 1 

>f JU» 


utIjjji) 

“AaaIxJI (All j Jill" t5 lfc jlS Jill i—ijlLall jn jl£ ‘(jji (ja Ji£i Ala 

J^Lij _ Aj jl"!! jimiSiIIj (^ikljllll Ajuill A j »m\ miS?I j»lAUuill . ^^ 

j^jSau^SII AiliS ^ Thomas Kuhn <jj^ l>-L»ji ^13 t jiiAalall jija*ll 

jSl ^1 lift ji fC -JJ .SJ^ll o jSfl V->a~ij "AlalaJl (Alljjlll l_JlSjl" 

“^Ull -Ll l" jjll »' y\ y j\ i^iWi j^jyaLai (JSjuoi "jjS" ^iftl uuaj AJui 

jia.j3allj Aikailillj *Lal*JI ja A)A»1L AlUS A& JJ^l' JJ& 
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bljl^11 ^Lr.ll * ■««** ^J| '>“ k. tjic- 

'W J 'jy* j^*- 1 " 2r") 4-oiUJl Sjj^II (ji Ijj_j*-ajj JaLlill {j-o 

,^i*JI jjJaj <UlaUu J 4 ji.il i „Vt 5J jLttil ^A i^w.1, ^,.1 1 
l^jla tiiLSi 2L A^I 4^jjb jAl_jk Jlaj AjaLJI Coljjjll <jj ^jj 
vlJ2a.l JSI .LUc l*j JaoSja ^1 4aSj*-Jl b<wJl Vj 4 a«aSM <4Lu V 

Jj^kj l^jjSjS 4-iu-aj Cll*. ‘SJjA^ll 4jl£*ll 0 J>A ^Uj l Oljjjll 

vlili j iSolox^all AalLa. ^3 jJaJI ^ _jjo» i_JOla. <J k 

SJ^ll o-**^ fkit" J "l£jjjJI QJJ jjj^uJI ^3 4jJLuJl 

.a K' -. u Lu. jjSL "<_£ Jjjll JaLioll Cal jj 9" ^^lc. Sik OiSbjl ^J} 
' JtH> 2 Calj^ Kuhn B u>S" *313-, tL Ubil 

t ^)j i -nQ11 ( jk (4£o]l 4 . fl* . nj 4 .1 j0•% ^^jkj "^jOl_jlj M * ldA0C> 

c^- 9 ■ > , “* >r » l>-» ^'-^■VW 'Ay^ J*ilW i—n1>jj 4_L» ^aS^I ^jjIjLJIj 

Cal j^l "Oj^" c5^h3j .£ j-Caj-lb <^*11 ^\,J| ^ ^ >lft ]| 

O* Vjjs ^jualjjj {jjuLjll ^Ia. kLSkill ^ ol 

jaJjl jLJI _j_^aUc._j >< _ j > - a l» jl ^ rt~i> ni l C-Y j 4.1 ■ r^l 4-LlAjJl j kil l ." .1 j j 

kCull jAaJl <*_Cali. sUj CoaA*-sl (Jo3 <> CulS ^1 ^LJI 

cs-k 4 4P^ _>kjll Ci_g_a.j J-jo£ <j}Uao o»ai £jj 9 ,ot=JI i_i2laJlj 
ur^ S-lJiaJl *ljVI oAA AaJ (Jaa. J-a Jsl ^ Sole.) Ajl^jJl ^ V UT. 
Ullk- tOyAa ^yOl Jy 4_ai (jJc. lijki C 5 J^Vl oljVl J£ 

lAyau "u^" (3^' J-lSlI ^IjjIVL JU^ll Ik ^ cULJt 

<C5Lb, Ca^y^ul ^^lc. jyc. iu Caaa- ^\ <j) JjSll k». ^J) 

0) -W^J 5 ^ ji SOI^La 4_*g_dl ^j^all Ca^kJl 

j^kJI" t>£. I^S <-..fl. l~^-i Jjtalb dais 3 JJ i<L*al\ eO^a Calj^ll Coauu I 

j_j_kLjl AjiUSL^I 4-jiyjlj jAI>L (jjSLu. ^lLJU "t^obJI 

• ((^“ko^VI 3_ yJaV < il l (j-a^^ajAliall 
A^LJI Calj^ll ji ^1 j^ia ^1 5JoVl t> 3^1 ^ilUA t ^io ^ 
( -Jyk-J ^r - \ j L-aS IaSa La .J jS t>>ul ^t.iljail r >\»JI jjij IjSA 5j_j_jj <-<■•■■1 
i-f'y Ajj_j_»^aall (_>a_wiVl (jLaia iJaaJI (jl 4(J_nilLj Loka.V 1—oS ."(jj-S” 

' ‘ 1 J *• ' * 1 0 ^ j L af - Axj Cjaj A alSa _jl ^aoljl_a 

Co^j aJSj ^‘l aIaa. 1 ^_k Sjia Ajj^^SJI Cj^SJbJl Ckj 
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■ — a 4^a_}S?l (j-o tj-ij 1^-3 "uj^" ' a b^J SjAlJa J 

ejLi'j/l A-C-UjiJ ^ b*< ■ "J jd 4 jLiill ^2*J1 h%V Lafk^) ,<J^Vl 

*j)\ ■ ^■» '' Lk-ljc- ; -»j he. ^lJAI jL (_^i £CJ_jlj yji ojlu 6jja (_^i ^1} 

4_ag_a]l L . '^.' ■■■V' A -v l (jj _^kjjl jLJl IaSJj Cj^fLaall (j& 

f.1».ll <Lua <ja £oij ^ y Mi l pMiSfl jUb^l Allwil felaTljt,! ^gJ) 

^jAIj\_j (_^i (j q-tj jji jjL-lII jj-a 4_ii j l gUtl^J bLIj 

■"^ “|\jilt fJaJI" 1 4 1 > >1 lib 4 1 U- 1 J 1 —a j-Aj tj— > a \ l ^—2 4—laJgil 

(jaLjil (j_^fllt ' ji t^. MiC . £a alS l l (j_)ill »\ JajS (jJ) bl^jlal 

4_j_ > )Jcu \.i jijj <il ijjjjaastll (j_^JUI ^jj_ 3 4_j_^iaj ji t_j-uic- 

4_j^>iaj ji ^2 (JAbfcaJI ^lc.jl teb^SH ^2 _jjiajll 

L&_yjj jjSl l aSj^ll tt~i\j.jJaLj_jll ^-3 (jLA^jll 4_j_^Saj jl »\ laAH 

*>jl'a*’ jj-a ji) jjLilil AatjJj ,"fj jS” <—iu^oj 4j £tajuiJ LaC. la^li.1 j 

■ "V1 i_ )“2 ' •_> oAfclill (_)*■»'* iJliVl •>all aAA (j-'® (J >a (_J^ ^2 (* ill 
A j) i iij ^-Va»ti ~1 4 Jia_j a j^I A > ) <ji <■_ in uall ^j-a_j 

,^1*JI £jjl <ja £._)9 (_s\ (^2 JaflS A^lj jjjAljb ji (llaj -SjlflJ lg-4 

"(j_j-£" LgJ Ag 4_HaSM (Jrt*.1 jl ji->l A -lirtJ I (3-a (jjjL) AA 

jjliaa} _jjl 4 »»iii 

(J * ■**" tfrLalall (_] »-« 4jla l lJuil.^u]1 ^ jU 0ijJJ 

'j'■'^j- j^laj Aj^alxJl a4 j v g ■*■*»■ -j 

jJu La l jjLj_j iiifi. £_uiljll (j_jilt la \ V • • ^»lfr Ala 

jjSi i*i«a i «*» ji j^jLal u*JLiA j£j ^1 La 4uAj!l lISjaII Iaa 

c-l jj«Jl » ' »A a~i ■*f- ^jaValt IfLlV^ja _jjfc .^Ajalli lAA ^ja 

*■" l^AjI (jJc- IgJLsl-uil (Jji <j-a3 .ijlll(j^ 4_j^ial] 

«_jal >.»a\l (jaaAftll 4 j ■ >i \ . u SM LguLjaljrfdt 

Lg3 _jAjj 4aaJa\j^!l Lgj&l^)jj 1^9jjc-l (jjAll (jjjlljjjill (ja AjAaJll <_Jj 3 (_ja 

t>-» aja*JI j «George Berkeley ^ ^ 

(Maupertuisj—‘Bernoullis —S- ts - '- 3 — 

a_iLill Jall£j (Boscovich ‘Hutchinsonian 

. *a\ l (j_a bi-c. Ijjbjl A_a Euler j^j-i) ts—‘young Kant 
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tA—iij dj-3jll .(jJjJJ l^nl^J«al A_iajljlajSM (Ja*jSM (Jja 4 j_^A jaJI 

LeSage jr'-'mjJj Hartley^ jl-* — ai*J1 <j-^ A .. n»l l <jM 

/ A \jjj_ij aaKjI a j-> j ~i<all i2iLJatja3VI <jLs*j 1 jilli.1 (Lambert jj^y .9 
^ ,1c. jJji—J A_1 (j\_S J-JJ A-j lS (ji j^-9 r*l A A j_aj > c . ^>_c.J 

I.I 4 J <T y&\ a->11 AjSjII ^1j ^-la t J- I. a f . (jaUill (jjiill (^-3 A jlSal l L£jjl£oall 

Aa_uiLuiSH {j<*iil >n%ll (_£_!] j«ojj (_£A_ll ^ ^->1 1 (J jl» . ) Vj Ajlsjil 

."(JjS" ^ijl ILJa A_lo1x1I SjjjII 

aJSj Jji jjLS "uj-S"ja—£ 3 ^ Lyell 

" Charles Lyell d^V jijLAj" <d»c. j* V?-jJj*?Jl ^ f*-* 

(JjV >. _ i\ “'*% f33 t(J ja.i a jIjsuj .^(yt-i at.) ^All "Lajljjalt 

Al jJaVI ts-lc- (» J*j ala3V la-3 J<aj ji) fAAljL “lAajljJall " Lyell 

AJSUall ^aI—aaII (j ^> »j ^aJ l_-£ (uniformitarianism 

J jjjLa jAj-uij jjSi ^ ~i~w- j * j-'f- a jjj L*-a ■* A3 j tLajljjall 

."uj^“ -J £jjIj11 V Lyell <Jj^ »jjj u^9 (.y^ 

I j_lajj .cJ aV ajJJ A_uJlii ^j-lc- Jaj La lill-jA tJjSfl j*la-all <^9 

(jLSJ tL2jj-alJ lj.jla.ij ^j-lc. a jAj£ A-ajAj I jj-ojLh (jLS. (JjV <JaC. jS? 
(_gi ’j ^jljll ^_9j tl >a'lj9j 1—uLoli j^-3 A..j3\1 A-ljljj t_Lfc—all J-j 
lA-jjjlajjftj iS^I-aII (sJL-Jl ^-9 .(J -ii ts-1) 

IjaLsj -IjajS L$j a!$ miImiVI -Ala. aajI Lyell JjV jl^a5 tluAa jxj 

(j mil o^j.j^oll C*)l<a.mll (jl-9 t( J ».4 lLj (jjA ^ILj jjLS L-a 

4jj^tu_5 t (uniformitarianism a j ^ hVi VI a!>ja JjV 

lAa. (JJS JjS <j-a V) VjjS ^ (o£l_yi (jc- Aj\j_)Iajj t jjC. 

<■... ;vl..t^uall ^-miLuiVI (JaaJI Ajull ^.l->Vn tJj-oJljj .(jjja.(j->a 

^ lin « ^jLa Lyell (J-jV (J-aC" o* U jb> AhJS ."(jjS" J Isala a Jjjll Ajlgjl 

rj ■»!<*-j tl jM_j».>ll cl ale.J t(j_j_Sll ai >rti cl—ale.J «(jJJa.j—1 jjall 

iS jj_^Aall jj-a Ajl IjAa.j ((JjjlA jljLij (>«j) lAa._jljJa.jjJl 

;<Jia) Lyell fj-^l jWl a j ml m V I CjI— aljiaVl <j-« AjAslII (jc t^iajll 

jjjij L^la^lj CjULuII j <■* il. 'll jjall a I >h1»m (J-S (jl_j Lyell C^V g-ljjSI 

^_a liL^wjll jji J-J3 C5 ^a . (A_ia.jljja. A-JAa. J-aISIIj A_HLa 

5^1 'ill CjI jJ-»Vi (j-a JljAxII 1 “ 1 J 1** tJjV 1-Ja.jljJal AjjjLoll Ajjlaill 
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La jJk (J_iV 1 ~ lf ~- ' ^ Ajo Loj .A j .. A m V' 4jLJaljjfit ' ‘ ibtS 

j WIK. £-uAllI (jj-flll A_jIaj Lia^jia. ^gJc. alj-m ia*. 4_LJaj (JSaJ 
'±ai (jjJ ji A-Laa. A_1 _$j 3 <>£-aJ jLj <ilLiA (j-Sj fJ :L$J£ 

I ^ yj-il q S^Ull jA aL^) 1 ^}3aV I 

j i< j"'l (J . (^ili jA A^ajlxlall _> aJ . . i a l l jj) 

»^jl^j ..•'. . - I > > <lta*U oAA jj_iaJJ cm, i Ajlill N K ^ AjjjjII v- lA~wl l < _ ? lc. 
A-dtalll <J_aj A3 t-iiliJI ‘O'*J-^ o,. “'^ La jljj J- J *- ' 1 ! ^Ai 


ftL-Uj'ifi jj^jj A_ale- ^jAa]I jjjui tA ■ aj . 'i s l l A JJAaI I 

■ da ,... j ^V' 1 ^ .:-»« i (jlc-j Aj^jjj Ia jlAic.L AjLaat-U oaa (J^l ja 

<A_klJ| j Lty ‘ j\ .a<“wa lj t A.j ,,i\ >,iS/l AalaC. O) .Llj^jiaJ 

A-oJjall slilj ^ laiai l 3 -^-a AaaAaj jiiSi J 0)A*.i i_s _jaJ Cil j jkl a 

» L*< ti [_J£ ^_a 1 fc| ^ ^ -~ 1x11 (^-3 1 iJ L a i A -jlaC . 

*> «Vtd lSJ-i La£) j^L6> i_}-^ (j^ V 

c-LaLdl O- 0 AjAfcllS .Al^La. <Ja*a <_£All iJSSU _ji jUa}?l j\jaaja\a 
(jj-L-ajaaj ■■A~i->. >-nj ( ->1 >.ia" A_ji ^-Sc. 1 jlflll i £-a (jjLoLaii (jaaia. 0-*j 
A-uL^^Ua^l ill^£aaalt £-*a_ji ( 3 ^-^ ts^ - ty^ * “J 

(ji .(-COV ...<r»» all cJ- 3 *" U->^ A-ale. ^j-LJsu L-a 3 -A j) a_1 j]-v a]I j-jc. 

vlil^Jiail lift Ldu9 - a*» A jll JjJa liLli (jjJxij tLaUl , » ja> <ji 3 
A a.a^ J U.~'U ■ *' a *V (J£-»ij ^ °3 **• *' L-^ ■ WJ Laj _yJA — A_o jbU SjjLjll 

. r >u «>a» 

4_p.Ul1 ,j^a o^oida AoaLJI oo( jj-Sj [j-a 

l^ajAak 3 * **■"' AAj^iaJ AjaLJI i—^j4j jji Aj V lAjikjjlail 

-»* ~\U'S ] d',.,1 .J }/\ ^.....y 11 < 31 * 1 , cLaLtll (jjj (>jl^ 1 —i^liJ gtAAMJ 

.Aa3j*-alt 

.numbers Alai! A_^i 3 lAa (j a . ^ i Ti ja Ua A ja;ihti (Ja.lA«il Axi_j 

N 'r. laAafe * u 'i 1 AaolaJI (jl ^AA^.1 ^jpSu JS (.J\-i-all J ajua 

A jW «"’ Aa .1 (jx. (jJJt-a ^g-Sjiua (J^-« L ^- 3 ^-j^all 3 jj tt-al*Ji (j-a tJjlA 

(J*^' V ?"aljlA bAX." la (jjidJJj tltoall 

J& i La SjjJj LjjA^. (jfc LuAa-ll _ji JC- J_j > a _^aS/( l^A 

L ,ji ( j<^j .Lia»all s jlla-i J_a»i (^j-ifi A3 j^-alxll ^ a ~i> .ail < —Laaj { ja 
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O-* L i jju <-i a lie uiUi_£ bo LJL&j njjljjjJI 

4.S- 9 OjjJill (j£. ‘. "n - » n Ljjli tljj ‘jiai <Jla*a (^'l e-LolaJI 

bl & (j^ Aju£ j-a <jl_£ (jlj ^5-jak c j_*ie. £_*Jj]| <j_^Ji]l baa _y ]jjj 

(j-a _jya*S?l <~Ju^aj]l ^a (jjLalxJl ba. j]j_n]i e-blc- (j<» baa »« . 
ts- 3 SjjjII j-e. ■. * 1.1 -in ba£ _,'wuu ajll l_yiL£ J-&C. ^.obll 

tj\ pc-j i jut (j-aUll (jjail Ajllj *.bjjill 

b n. v . 1 1 4_ij]La]l j-o A_ji Lul j ba£ .jjjjjj)_yj jSj jJ a jSall -*H*< ^3 
(j)J (j / ' ~' v tb^jlj y : vl l (^3 0_jjj i. ! ~).1-vi la ojbje-b (JjV (jfc 

.aljjj (_£ill 1 * llU") ^jic. *-«■£ * i-'< lla^t j M jl£ c-baLJI ■»' j. ^ „ 

»JJ_>*-alb tcbljaj V A_eaLtII 0j jjll ji aJIoS/I olA Jb jj w.* 

J ' ^> b> Ai ^ jlul tA—aJaa-o ( J ~i "4 ji £_ola_o]! (J_£ (J-<aj blje. 

baJjJ b^ l ^ l« a l< aj fcI lljj I A ^ a '* ^ ^jVa*i jib t I ^ Sir- . *i l »«v*i 1 ^ *iO j 

JLa-all eLalxil _jtuSy iL uay j-a jLe. ji Jl»uo J!jU. j* 

£-® lj *vH mn <_ji Ic . ji_J ■ yg . rv . i lylaj <■—ill ga j dlil£ bi -<ba]l 

jlb«a]l A_jIj£ _jboj l_ja.<aj A_a>ob> " jJjyj" bila*i la] ^ .*' -I l <Jbaj]| ^la* 
*_^ia]l j-c. A_jbSj principia(bjjy£i_>j) A_y»jjKll . UU i, ,%i .j» 
*-ijj t-° J-^bull A_ile. (ji LjjjSj (^bjjji _yu^> Ul_jfc .Opticks 

i_A->-aj . AJuall •% 1 al ■*■“<! ^ i»j ll^a t jjjSB 2 .. ,.'«B «j ,ll«H (jjjjj 
■^5 (jj_yyj (j^ >* »,_>JjS 3 _^jlj ba^ac- A-jIc. IjJiat J ba (ji Jjfc .(jjjjj 
tJ-uJbj .A_i a/ . |]->] I _^Al_jJa]l JjLjj ^_a l.g kbu 0 -^®J V A_ajjja jj U 
(JJ**i®eia 3 l e lj-u) -J j j e (j^^ll Ajl^j a l pbc, 

<^J-a A . «a L b (jl -Vaa.jU I jig j (jjill ji Ayjjjlil] 

Sjj—Jt (ji jl ((>_£. i (_JS_iiu A- J-t'a'il l tia Jjbn!j a j - . jjlill be. jj]l 

^3 ji (j^^' 1 —ij^>j«-a 4 b btay lylaj (J. —J blie. Ayalxll 

jjJaJl (j_^» A_=kjl (J > rtj -(jya-a (Jba-a ^-3 ebaLtll (jji (j-a aJaIsj 
IX jSb b p . >j AbaljlJ (jj-»jl« ^vgjL Jb-all llA ^ ebsiaJI j*Aj tijusj 

.^jib j] ji pqmJuX 

i_j_jLwiVI lA^j CjI j jJill 1 Ci^aS (^p-iii a Il^N ^11. jji_aJ| 
.A-jjjjaH l gIjA^al ji L^jjj!>lac- (j_e j^i Lalia (jlajJjaj V u 

bu!>bfc!Jl]| CLiljbuc-VI f jS 3 blie (J k Aa^kll CjIj^II wblaj ji jS-u 
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,-Ij-laJI i* i -s. .11 .\Aa'i al_aj J.S oLjjjl A j .e. j{ | ^ * ' 

<1h> A j .a' Vt* j!iSi cllAJ AjIUj j& ^Il l ajjjll ^yuJaLLi ji jSLcJ iLuiu»j 

A_i*l*Jll SjjJill <*~ 1 tl£ cl _0_uj 4 jlj—aj^ljj < _J_ai (_J j_iJ A jll o'. 

Kuhn ”u>^" ' a ^~ >—4i_U"'^<a ja\ li$a aLo^SS j Ajj^lSe. 

^ J — - 1 -J jl ^ ^ 4vill^S ^g_A Loj A-jaJ5Sj A.c al* Jl cljtjjjll jl ,jjj ^ill 

ai-A A_ j .a- 1 . 8j AjiaJi jjjj 4* Oaj oj_^]t i-LulS Ijl LaC. (J1 j--.ll jjj <j"l 

iJ S ,. « j l. /ig . j ^jl—< al l-a-a-l 8~i CJlj j »L«JI jL j»e. jll jl^ ‘1^1 .a j till 

*-i ^ ‘vacuously true (<i V) £ jli 

C . i ->..- - . \ A-j-alaJl tjljjjll (ji AaSljII ^ j in itiLIji LjSjji jJ ^ ~-v 

J _>=>-«3 .Aj__iilill J jjik. J j-a]l |_,W~»» j jJj'llj Lo£ Jjlauil AjjSjAH 0^24. j]l 
l£.1.;' x 1 j A ■nj-lill 3 jllflj]l y «i ' ^ jJL j >* 1 a » .'. j ll a" J J ^ 1a .a. j-| 

iJ-alSil JU - > l'i VI 4. : .L ij k ^ ., j ji s j - « . ? . 'n lil 4^1*11 j-Jl" £-Jajll jA li^i 

t * - 1*1 ' (j-C. l .gfr jj ^g —9 <— » -- I a A . " A_ja-jjUi jAlj_Ia lgi_—ajj slaljjjlL-j 
Cla—Jaiv Ijl ;Jjiia ‘^1IV j_a j'l jfLoJ Ljjt jjfi. /**^(_S^laJI 

(jl 0 - j-ii j IA ^ic~- 4 < ijja~ill j ^jjUll Sj<i*, i /i 4 i, .-. i . ill jLiltsj j il . jlv-l l 
A_li*^ *^jua 4 j xJUj ^s-lc- la ,, , ., < 1 . 1 * £ jj-all ^LojaV ^ »j.al-ill jjjSjjil (jjSj 
4_gJ3 jll a*ill a j.. .•■II olj j«iu>ll j 3 * ^ll t ^Lialiftll j 

A_i4ol jJ A * -v I ja A •>j~i 1 V) l—o A.rvaol.ill SjjJillj ,^_lc. 

M* jf A—jalil* 4 °* ir o.i ■’ajllsj ijjj A^o.al -vj 


(jdilulll AjLISj 4 AjjIjaI—iVIj 4 SjjjJI 

j-j*j1I a ;Ur . ^_a ljj_Sa jjjA-ll cl—ol«Jl ^jj-j ^ >.A »oi ■—a jj 

A_Jl3Lall AjjjSII 4 -<l jJalaljVI jj_aul < jjij| ^jjj i _ 4 t ^_*l*Jl 

ji A »Inixc ll J-J& 4 * il j> JTIllj | jjiitj (jjill cV j* O^J 4(^aiaJl jS.il] 
■^Sjj .A-i-ajlij J—i CS-^- (> !•* 1 ' ' a 1 ?*» s s-^' J la'ill Ajj^Ul AjjI jxu-jVIj 
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."normal” slate of science (») 
. ordinaty science (**) 



3 » iiUiU \ L aLaJ 4aa_^la]l 

jL ... ji j_Sjc.1 4 |j_S 5_jaUl*5l 4 _laLlII tillj_2iJl ^^-k ll a -» >> 4—a^^iall 
t_lAXall c-Lalt *LjJaaJ La jk J 4JbkJ**L 

t> JjL* e \^frSI (jW UJ 5 ^ JflJC-* . 

J j J~> J .lj-*-oic. O-aajl jUM J 4-ylL- 4-jibajS 

O^a <>3jSfl ^jjLj tjj-kj >-ic. J_ifc ,yLuiil tjjjjalLj 

.*'•> -vj La (Jii (2>X. LaLaJ «. a IvVi (J j> .J-J*jll * '> ' jL c- (_ 3 \)-ii A 

,-go a. aJ aJail C5^>^ < '^-> 1>®J 

mL yaJ^\ £JjL 1 o-i_)L<all AiaUaliVI AL - ^a lb jjuit £mAjM (jj^' 

<jt gradualists ‘ 0 11 ta-^J 

^aulLj .AiLiuSI p La (Ji*-a ^Je. -LLiaJI ^ (>Sj fl*Jl c Lj 
jj_£j 4 j_iifr £jlujl (jjSJI 4 jI-3j ila t^k "CjIjjJ" jAJJ La <J£J 

3_jjl j c-Aja. (j_jjLa 4 ajuiLJ 4_aj^)]aj ( _ s _lilj Lilj La Liii ^J) Jjjayjijil 

> aa i ** <1 li i (4 JjLSjJ 4 * i rt j tjS ilil 4 »a i) j| 1 'VI 

,-'' «ia*i\ t - L. a ' I ■»! <aj £Suij i3j!I j La 5_jn*>\»«all l^jjlSa-ait (ji IjjLal 
(j jj LaS .JjjjjJ^' *Lolxll l^-aJfl ^531 AjjjjSU' Ljl jJ-iSilb _ji 

3 *.' L.' 3 i-v 'I* l^a . ^-» 4_S_^*-all l_l\_uij£t 4—jLaC- (jl (J jjajji—lil 

_j^_ j ^ ■ .A i t o'. Wi (JjJaal Llibj__)fij _ji ta \i W 4y_ y> i n a (4y<a£l_)J _j 

3 ■. Ill'l l 5 %a\t , fii II ,> ‘la dl-aSI JJ ill £)JJ '* > -a t 5 ^} 

jAjj 4-jjj) .Xill vIjIjLSjjVI <j-a J-ii*JI (ji Lbajl IjjLii LaS 
-j L;i SjLc.} ji ^jLlI jj \ >3 11 (j-a l 5>“ L^ jjLaJij V 

tsic- (historiographical) ^S£j ^ 

J<-=r,' La^iJJ g-aill t>a L£ajj La^iilj t^alatil 4^all CjLa^Jt 

Jg -a.ua tCj^LJI CL- (jr =^ _>Lj 4^a.j (> Lyi) ^>Lii U^ic-j .^SLa 
^ _)*-eu»JI (j) iJjS^ LaJjj .L-a (jjjljll ^ c- 

jj*j J y>.J .AjSj jjia'^l dl^SLuLall ^Lal jA 4jjl__>aILjiVI 

, Al, jLIaI I tliayll Julliiij (j^a^ll (JaLlS A-vjli AjSJ^jfaYl 4 K t a a l l (JjUoJ 
(jUai ^k oJ_ja.j-a JjSj (jV Jj-aj ^ aJja-^all 4jjl_yu**VI <jL 

^j\ ■ -U (jjall (ja v3jLjj*JjVl ojla Ala3 .4yajjJfaVI vb^SrfLall oAA (_L* 
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I c L ilr ^.1 La (J_$ljjj (ji 4j_^*aaJ 4j_^hj (_JS !«■ jt£ ijiit 
4dSis 4j_}hj JS ^ylc. (jl£ <4 .aj.vilt -ottAI *>'^j ,jjiil« _JjLuSjj 

£jLuJI (j^all i*‘lljijni<q , > Ixaj ._j-aall ( Oj.-i-s. J (j^.^.ll i aJ.X ^ J..,a' ^jj 

4j jliJI AiLaJl (jc- Aj^laj (_JS «-*US <j olLoll (jc. Ljtj <JS _ j ■*<-- 

dll jlijl L.» . jjjj 4 J wi^q II cjla^LJI ■’»*! Ac^j3.1d 

4 'M 4_}^iki (J£ ^jlc. (jlS 1 A • * ijm i—J_)SJ La liaj .lg.g-% -yJ 

(ji CffA) J4*iu .<i'A jLoC. ^3 jjAj hitman (ji 

(tillj £-a_} <(^-aLJI 1 g ■* all (^3 Ijalimi Lulj ^.V- (JLaj dj^SJLaJl o'-lA 
-Viilt’i jj-a lilxil Li La^-oj * -LU 4 j-s . j I-.i V1 Lag^a 

< * Aft (j_g&im Lj^I^»’» i<all LlL (j^a Aj A»ll (j\j <*««»• <t ' 

.oj_yJaj jL-i-a jf- <* 1*11 ^“jlL essential explananda jjUoiill AjjuiLJ 

4jjIj-oj -u)l!>Ul ji hViVI i^-A?l -■ <*’> — 1 _oiia ._3 

(j_ic. ij_u£ v L^jifl (discontinuities) 

(J^> ji (^^Ua 4 ( jj ft 1 1 a La j3Aj 4d*.jlll 

J ‘ 'A » - a ll ^Lj-ojSlII Lgj j-liflj 4 _Sj jJail (jjj 4_ajia* (JJ.J-3 la. jj j 

ji j l ift (j-aLill ^j_a Ai^Luii Lgj o^JLa ,_^Jlll 4 L^Ltl j 

cLj^jfl ^Lc. _)• >^a*i (jd-J ' ■ ^*»jl 4 - ■••'■»■ t-J f- Htai l A ■*<-- ^ 

_^uiC> ^ 1 ill ill (j_)all (^3 (jdJjLjdall ^-L«-ii'y ^jj|j£]| 

(_)iuJ 4_jSLtLall J Li aj H lullflJ (ji-J (^ja._j_) V liA .L^jli AKJlall 

I.AjSjjJiaVI l$J£ K l L a i (^ 3 ?^! cJilljll iSj^‘ ^Jjii-a jALo 

‘cj^j-A' _H & _>aLwiJ 4 <JJJ) . <-i~i J 4-jjj) .^-1 ClLSilc. -A _JJ La 

(J£-ujj (^..niL.ji' ‘WJ t>Sl (4 _j3Lua 1I *-*' **•.*" ^ j" ^ * 1 gjL- JaLtoJl 
>-** ) ^ iti A «*» (jj_j 4_ a^ali L il _ 11 4^ji .* <iti 2 i'*i N^ 

(ji ( - L- l» U (^J-Sfr (jLS til t fljlr . h i j^t t I— I ^Jjjl L aa ^—Aj ‘ 4 _jaLlxJI 

4 t ..i'iIL l-W _jh\ll 4 j3V (Luja.) 4 jj'^ l^'ll da. ^.l l ,A\' ' 

((^oLtil _Jdidil 4 K. n ^ |ijLu (jjill lAaJI < _ it “'<11 (j^ (jt 

4 j .. i\ j^ jUt ( T^.*ii3jILol 13 "(^_jjj]t n ^unt.all (jdiJt (ildlji 4 ■ ^.14. 

. 4 j 3 U 1 o]I >—L > alt iJlij jjj (radical incommensurability 
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La ji I taL-oSl 3 jail" i_ia^ailj l jl » <-> j Lo-iic. j 

Ui j£^oj V Lluai j lu La CIjL jiaj jfr L <—iL-a-J o^jjjll (.Jjfl 

ji jjj£>« llfriu AjL£j ^i jfi. 43-ia-o li LL-1=»- JliiaJsj ji 

jl j <jl jLoV •■ * i vl . --i' jl 

5_illi_a ^LJ] jj_^liij ^; ■ .il l uij-JjaMj jjjjjjjjill 

ajL2c.U ^Ijll lik ^^jaSjiuuj tAillk-a fiSjC- "^glj Lojj) 

jvajLfc <Jio) *■.■ASSit ^,1‘uiiil -ii3 i^AiLuball £-__>U AjJ^C- AiL_>l=> 

u-^*j (Feyerabend ^'j^j Kuhn <jj^j ‘Q.uine‘ijj'j^j‘Hanson 

^9 J l _ s -3 Aaj^tflC. J J jl£«o)j JLuj Loj^a 1.2^ 4 n'A . ?ial l ^iLull 

(i »-f nn, j«o tJI t<ail j-o 4jL j _jl j9 (^gJ} l_jL-aj t-JjVbwil j-o 3 ±& 

l»AJ JSJJ . ^>^-1 iJjj ^gic. j - —"''’j 1 - la. J JliIaj ^i blLiA ji v. " ) \ ;M 

ji ^Ljjiail ^ji} ^jLa2aib (jJaxo 

V 1 A.M j £joj V j ijaJLtJl je. A aVl A. ^ ‘ ** *' * 7" jt i—dLu V) Le ^-> . la jl 

jV j . jj£]t je- Ailli-all 4^oiaiSn eiA jjU j«a jLuiVl 

^■»>3 integrity aJLo£j j^LlUI ^»L. 4 .i.. b ,. i i aJ JS 
. jiV> u- (J 8 i ji) j£i A-kftt ^i jL 

\ iJl Lj ( 1 hil ji ^ .''» j b (A3jL»-a alljlS (j!-® ^— eL £- A * > A bgj] 

jLiia.iU ^ajyjl blLiA (j£j '\*J C^^-VW 

j j a j tej^j j iS 3 ^ aJI ■-■« il ^ j s l, ~ 1 u ■ - 4 ' jILail ^—ia> Jl -V.V ^.'^ 

c.iL£ j j (jjjjjj-a]! ^USVI * ^*** ■" >. t'l 7>J jiA i jlU'iU ~- L^jfl 

A j"''" o^a (Jjaj L>^ jLa. jA ijiA Lojj .cLjjaVl 

jji ^ aJl (j^o (a_j 33 • jail ' N ^ Jjj; ji » '<j ~ Lit jLj A Jaaao<aJ' 
Ajjj fciull aj^ll CyE* A) ^^-111 A jl w.i ^j«r» adi 

A.,j,.a.l»..ti tT,it > v *>"' L l_o£ A J i .A l .,Sf I ‘ jbajjjj 

blLjA jL£ til (jj 0-“*J . ^-"- j>-L.-...'i Cllaiia-^aAll j a- J a a J£-A> 

v l ' * '" J£ aj_j3a_y-ail y J A -k.lLln-i.qi' l JS jlj ‘ jl’-ahA ^ 

•••aJjS'' ^ m .‘.' ni (^jLjjjS 31 t ! a j Lajjc. tliij .Aiili-a ^jL*-a tj.a *v~i ji 

La.I.'-C. l __ g j^Jjjii!l ^^-iLj^aili " ' ■ -^qj Lo& Lall?>..a l . V . * , * .. w-ai J Aj'j l 

b) ^ *~- - 3 '" ■"• A-SaAql ji j^. iL*jaa . AoanJl "aJj£" jisaS l 
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ijj jjill feL a l x ll lj <i * aj c5 _Hl jjjLSjILj 0 <■.. . i-j La jlS 

,» jflj «g*SI -v'L . ^ ( j'^f tdJj tAj .-IjVj \g i» 7>1 AaLa« LjL jiaj ^.Ic- 

l_gji i k-J —ic-i ‘theory-iaden a_;_>^L? a jj_£j a— ka^Ull i _ s — ic. 

cLalxll j\ ^c. -s _5_ji.L_! ji i~i'- jjL'-U __g ' -v l _] . :-a< L*L*_« ■ _ i . . "•^'i 

will j j nrlll LjLaI Jjj a-liL. ■•< J_9 A.4Vi-s a -w j ajllflj ^3 <jjjUl 

(j-aj .A.,..a') Jj-aJjij jji 11 a ^ Lxj i L ..-c'< Ajliaiil 

L^dLi A i, /ii Ail i_Jjiu ,ji ^aj lilii Lo Aj jlaj (_LV loLk jL'«H A ? j 

A a j j . i j ,A_)jlaill aijA (JjL V (J ^L j. 1 J_;i lg£jiJ ji Lg- a g , flj ji (j£Lu V 
jjl 4 a^A ^ i 11 < aallij ^jjLwxj jjill c-Lalxii ^_uLoj V tiilil 
.^^jIjLjC. I j aj aj ji (_£ jaS/I ‘•'" ' *w .ill ' J il Vi ( ^_3 cLalxll (j-a ( »gjiLoj £-« 
j - — i 1 SljJA. Sjjnd a Ixll _JS C k*J) ta-i-A - j 'll' , i r- A_11 a ^_ual jisLj j 
Ljj^Jie. I £ ijS^aJ V_j (Jasxjj lg.win.-i ClL jlajll AjjLLo j*Lcj V 
l*j ' V 1 .? \ » a£ jLLa Ail ‘ _ '1L~ Aj jLLall lilts ,ji J ';j La .jlc. AjV 

p a!s »is L)^* La jc" ^ 

tgjl .V_ul ja 02c. ^y> A.uh.a *Lal*ll AArw.il eiA ,ji a£3c.i ^-1 Si > (j"J 

^jLLSSI ajLS jc. idiosyncratic a^>LL AjjtL o^c- 
Lie- JAJJ ^Aj ^ T ^.(jai>»a1I i— flJjstSil Ajjiij I ,-j'll n a! OLaiSlil 

^jl V] ,i_5 jiwi ^yi] AJlI (ja AaaJ jll j wLlliiljLail ^lirwjAol ^jc- A IlwaSf' ^y> 
(JJjjwail Ig t.'-il jlal ( _^3 jjaSj wLil^AV Ajuaji L iAj jSjail lg.Sn >>i A in Vi 
-Lia t^l wLiLjliiil (ju ^jj Lj* jiy^VI L)W 

oJljIaa A_jjlaj‘' Aj«J Aallj AjJ ^gJj ji ojJau (_5ji.i AJtl ^^1) LgJLaA jj 

;aJjSj AjaVJI oi* ^gJ) Kuhn OJ& ."Theory-neutral 

( _ s Jfc Igj (jSjiu Ail Ajabiiail iLjLjiaiil ja CiU Aj tta .ll i. -iILuj •• 

^ \ 9 juiS _jl (jL^aaj (jjJ (jjJJjiauli AjA3jji«yi Lajj JSVI 

J£ (j) wjilill ^ijll LLa _yi j) oilii ■ ■■ c>*-S 

(jc. Jualij V ii I jit !_]» AjwjJ Ajj i-iiiiL -aLad (j _jSj i"il hfw^Lall 
iLlL jLL« ^3^*1 Aali ^Ja j jS - oil jja (Jl j Lai il J T. jJU ^gjil AjjJajll 

u^ll *Aw j A n^I l w* 1 il l .> \USj j 4 <a!« ll oLl^Jajil ^i) * A ■ \on. 4 ir, j. 

.a aiA ^LjV- j'il?A 
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^3 AjilaLall 4 jlu9i_j] 1 (j) 'Cd££*l\ 'J*. £y» SAaHuiaI) AjvaJII 

(Jc. ^jj A-u^Ulall djU^iajll (ji sjlc. (Sj£ tlgja.ji 

A_)_jilll S^UuuiVI SjVawi ^4j ."A-la^iLall A_aj\jJ1" I^ jl.'iII'i AjjlLa 

tllLuljj 4 a^Jj Lgji Sjlfi AjLaaJI oJA dbaftl (CjS_$ ll tillj 

-}C.lj3 Ajlfr (^UaJ La Jjftj a . 4. ■< Ail A ■ ..at V*.>.11 CjLs^laill 

CjIjjaj (_<;! (ja AjAai Ala^>Ltll Ail jL >1 o“<-_ N \ Ij^jj ^jjalull 
(^AJJJJaVI (l-Utlll A Jf- j. LiAull jJtjSj l$ji .'>5*1 »j (jlS (AaIaIj A J^lVl 

(jjj jhlii .2c.l_j3 JJ tilIjLill ojljj £a_) .AjASUlall tliLjlaj]] 

‘theory-free (ja Ajlli Ala^^La t* >1 a 1 JjaJ (Jjaj t^Ljkill 

■^jA$ Hansont>-*jlA_j Kuhnuj^ Jaa Aixa!Aill o^i 
^^jaai^ja jUxa j».j ajjI£a) JaVl ^JaS Feyerabend 

aJjU jjf- jji IjakjjSlj AflllskAll OLl^lajlt Aj^lial 

Ajf-j). Vtjj'll Ajjliall Jj5j V Ct? iUl\-ij 

A_il Vj _)h\. Till V A_ji j_A jj_lilal) |.l_A A—IaL^jj La (j) 

gj' Till A_jj\ial A - ,.ii'li Aj_^_jj_k^a .•> .,a*i A-j^h.ill (jA A—ill .ill A. Jar^^LaH 
(jjOj t_>li>Ljj 3jc-\jA (jjJ ( _ 9 -lat. ' "V (A-^ilaLall C.il..j^Ja>jU a 
(j-C- ^ ‘nil A_1 IajAa if* l.V.flk n (ji (J_Saj tA i<r»Hi A Irt-a^a A_il 1 j yj 
t fl > <-> jll ■’>.A*»»j La.'i ,ife ( _ s _Hrv AK imaIIj (j-.liij A_iIlka UjL-j_^laj 

t*>\ iP-il_j3aVl (j_ a .j.’iall ^ If- ^ ■ .J ■ (J^. A> aK »aa 11 til til ^c. _j_ill 

A^^lijll 

I ~ia . j>j l _ s ^c. t'tl a_j jj(_^ iil t_j_jl Lialjjc. I ^_a 1 _ J -*i?>. 

A K I* alt A-aJ JJ Ailli^all uLj_^lajl1 (ji lllL/lj Lil (jiLaJ «■ (Cj^£aaa 11 
t-.fl L$J pj (^aII ***' —■ ^ L« ■ ^«V1 (jl |(^-A &_) t>i\ lall A-Aa^t (j) ?Lgjl j 
tA_j_^lkill dlLkAsl^jjSVl (j^a A*a\ i ha (J_jjS AaIc. AAaj Aajaa AlSJLall 
aISLiaaII (Jala (^aII CjLijhill t.*>\ .i>»l_jSaVI ajft jS_j ,Jj <...T2‘Ti 

1 gl*>l f jf » i ti n (^j 11 A Ai.Vi aJSjaaII (■ (j^ai _jlfl .1 ^IS■** V J3_$ 

(ji A_ i.i i3L la AA_^laj A_ii ^njlVi m*> (jJ liO-lc. tt. ; > t.»i-w°> li jLlal 

A_j^)h‘llV t*ll tJ-iljjaVl t") alj La tiil.1.!) ^a .L^.*a5i AJ£juia 1I L^ji (^&Jj 

IaJ tl gl-fc (JjLaj (^aII CLlLj_^la'lll (jC. L. al**L* Ai^ttiall I_fl*-ca_yl Ajjj_)iiill 

aJ£_iaa!I JjLjjj A ..iMnalt Ajjj-.i5*)11 iJliLj^jlkill (ji (jijj (ji (j (j_A 
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c \ a. I c l ^\'M JJ ■ lik tl-i-?. IkuuU VLla J-allilj ■■ !») 

^i ^Jc. ji St>- ^ku (j-lc. ft_»*kl V »iLJ J*ku 

(j\j <L J., ' <«~' V' 4 -jjIJj klkl 11 a Ukj Ia)j .4 <kiu oAftlil lik jit 

4ki ClUkjJSVl (>* Ajkl A£j^ajA\ S*jV' <lSk 

,_ Pa y <jij .^» kjJai. ft J-kl (ji ‘^k» i4_j_ < >lajil 

V ^j-Jl ftj-kt 11 a j ‘*jkll t ^ aL?J5 ' W^y ^Wkll 
CjUk j3aVl a 1 a Jk Jjaj (J«i .1 :&Aj ‘Jkk (Jku aK kiujll bUj 
^ ? a -l£xjVi 4 JH LU- o^>j <0^ ajj 1 ^' 

o'ku* oj -& vi -k>-^ 4 -A^v' J c—-'j 1 * 

Ij, jkkl Cali Aj^kil LlikiatjjaVi £* (jk^aSUk 4 j£kil 

£jkJi jjaii ajI^j <j:k nJikii J*a-> (jk (' ‘>.<iskJi ailj 4 jjikJi_j 
u , K.; yt yii. kiajUkl ft_>-k' liLijkj t>“ ^jIa! ‘jk 

Hooke 4 >*j Hobbes_k>* j Descartes oLjjk L^ja k) 

dia^-aiJ .(Huygens jki>Aj NewtonuSjkj BarrowjjWj 

jj< J oa AiV IJ J <-~'V> 3 J£Lk ci=H Ajj»-» 4 Xi_>jI«ll Aj__>*-ajll djb^jkJl 

^ -;M 1 -J .jU.^1 i y M <-ijk j aJ 4J5Ijuia a 1 ^>kj AlS_kJl oAA l. 

.LgkJ i.’t'« i ii 

ji t-a 4_Jjki ' ^1-»- JjLk tlOlkkll (J-S (jl t ^kl Lj 

^1 (oUjkll ji) U-& J3 *a? Wk —J Oku U Oaj Aj! 5 j 

U_ S •". ^ AJS-ka 4_a1 a jWi A-<u*J fj\ 3-1 .1. gk j ^ j-Ai 

j>a lia. Aj.aw.ll lilUA <jLs ^Lkil Ol^ <kj £-*j .AJLaJl ujU*-aj*-=k 

( y, jj U» JjuSj jki AkUlall kaull AjIISj O^ ASjlkll 

AijlkJl ■ - <N< *.^l l dlj jZjlj ,<k ku AjISj I4J Ajiu cll!al£_k» 
kjll iktaj yS_k» O-aJ 4 j' ..nil 4 -jIc.UU fj . jM 

<1 . .»M maI I 


(jl Ikoua L j^a_yi2 V 4 >->11 eAA (ji i_$ o_>° O' ^ 

jj& kail ^k^ Ju 4 jti ^ I4*.jk AjSjj^V' cu!alkkll 
jjA i* ^-Si) 4jlj ft0=- (^k) *kaa 3S o#^ 

11 o' O-) AJJ^ 1 CuLAaljjaVI o- C-Aj ^• ;LiJ ' 

(^Jl_n^i» oAJ *Hil ft_j*Aall k 1?Vj Lo Iki o'j “^jku 

167 



atheoretical nature Sju^kil Lgjl 

' jA LiA 4 a. j iaj <^ill t — to j - ja S? i ^£._jll ‘IjA 4-a_jC ^UajjjxaV) 
i>“ <JW-« (uAy^^j j') « ^ . Vh JlJIa: (j-o (j^jjl (JjIxjj 

l ^ Iic .! j . o ^jll 4£ ^lu<l l (__waa_i iAjJ .Jl'V I •*■ j. 

- \ i lU i ; ,. 4 £j jlaj A4 Hr j l h .* 1 ■ -' * V iJIhaj 

(^3 ijjJJ<j_j 4 jj_$jjll Jlj.>-\'i Laiic ill! ilgjjjLL# <j_aLi. 

<l ^n (j_j—t _jcJI Jaj) 8 ».i\l 4iSlyLa ^jC _j—f- ^UUI jj_jill 
'.f$J 4 j-oIaJI Jlia-JI JjIUj (jij (jj^all <J£ J_ja. j £-» 3 *■•«*» 

k_u£l_j2J) JLl£__}AJ IjLol 4i£jui4 jjjJXJiisJI 4 a. ,. V A eU t S/jjA (jlSLj l ■» ^*«*- 

J J*> I 4 IAJ I_j A . 4 j! i& l.wnjj , ] y^. 4 ..-ai o \ \ ^ 

IcL-a jj 4.umu 3I \- g - lj 4 A i jLij f£. IaUxaj <Kif<i'l 4 ju ila 

_>k4& ^ .. AlM cJijSn (jjjah_jlj4aJt *— iliLl Laijcj t ^4K, : ;.^ 

S^iflU >—L-ilj^jll ji CAiLia >—ji jjJSS j4-*jj J 3 a. 

^liaojl <_s. 2 j>» (>» ljj\£ ©lj *4 ‘stratification 

o\^S$h Ijlla rjAA ji (uniformitarianJW^-^j 44^1 jjaJ! 

J* ( ** ) Neptunist u&jfe Cy^ j* ‘^(catastrophist),^ 
HuttonianoJj* '>A£ «.l_^a> Vulcanist *jAS 

,jl£ j£jj ji «&! j£j ji ‘Wernerian jp 

A j . J i..iV' 4j£Lb4jall jjS Ijaill «J4> -VjjLail j\ ji * 1 i...ij ‘ 

djUuJaJI siA Cju_j£j l 8jS ^A dlilfi 4 i-. j... 4 

.0 jj-alLill j 4 4 h - -14^1 

> - ~4- *4 ;l\ 4 J8J ^444>V' (_J4~> » 1 (jl 4 M .*•*'<' JI *C" C- N A. > 

^LJ- 4 * 8 —illL=>_oJl paradigms ^il—<u31 ji 4 _illa-ail a jltall' Cy-> a£ jI -**-« 

0 ^ J-^ iiAj) AJullalo wIiMS-lSU cOlaic-V 

'■■‘S L a L a J 4_a^ji_Lo ixj ^j-i’uja 4_Jjla ,».!& ^_jfcJ j»44*j 

.4 4(T ; ■ « J aIjIaII oJj. , '.~<. 41 ' ^_jC.il! ^ji 


--“j'' 1 ji ®J4 jS 3* j! J JJ U> ji ^jai. :^JS il olaiV' (*) 

(<*> V _j£J! 

oIjaII wJ^Ar s ~*‘ *** w >° jVl S Jy-A-al^ .--I 4 - ■ g\\ \ j Jij ( Jf:* ) 

(**“**^- .lii j£jj a’^d'i ^ Ji lr- ^ . 

(3.jL' IjJU ; ^1’ (t :v ) 
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A^jjiaJajl jji5 .fjSSlI 0.1aj— ia!) ^AaJl 

LiL^Siill Ll-JL Sj_,U-q .1*2 ^1 ^ v J K *A \ U u. : , - lj3 

.iLi !JL> j£l *iLSj 3-^- JjL^ 5 ^1 iUllLall 

Cj!AS_-iJl ul^j L_*J i yS^ i A_LjL g;i ^j-a .j 5jL^iUll 

aJISj ,j^> (jJ-ul ji) ( j S JJJ - >Jij« j£. ^ij > ->1L |_il ^ ... ; Laj 4 ,.«jj«;-yi 
^ “iUi ^ j ‘"4—*i AiS-Ul (J*> ^ J^3 jj) J^2 ^1 

- J*i]L ixjj jL£ jl ^,2*. -jLill lj$j 4*\ L„ ^i ji ^ ^V) 

^Ua JLS Ijl U, jjJLi ji <j_S*j V 4_jii UaL., jj ^ ^ 4 ^‘| 

JU^ LlliA JI j LaS tV ^'l l*-ui3 OMSAJI £* J*bL2 
itiUj < ■. ■; ..ii .4—4^ Jl i ? aj iJlajj LjLj^Jii 4_j JJLail j 

4_ai^l£*jl ( _j£. 4 5 A ■ . A I 1.121 mi9L<b "•' .^ yt ■ » • ^ '" ^ ll . 1 . .„ a ^|_iaj 

*-lw® 15-^ 4^j^SaJI ji 41LLJI Lu-i3Ua ^ iia .jl iaJ 1 j.l.l l 

U^i ‘ijV' J .l^i£_£*ii iu ^ M^la £iaS ^i Jjaji aJU2 

‘■^J' -i^aj J^L dxa^j OalSj ^i 4jlftUl ^jSjJI JjJiaall ji 
jJaj jL£ Ijl Lac- 3JaL«4j jl—ja . jjJ j L» . j jlJiu ^i ^1 SjLil 

“ U^S Ii) Lafr jL*jj ‘V ^»* 4.. i ll lAJ.la. J^lll Ovl£*L«il Ja. ^3 ■ fc '~ .1 1 

jLalj .v fi vllilS*la j\ I ijU; JaJl kA*c. Js. gSj 

^^1 jUa! ,^-jJ J-aJ Jl 5 4tlii_j]I tjLS lj| LaC. 

'— 1 '^'- 2k J Cj!>lS^laJI (_>a La JJic. JJij U jf.a 

<^-’ ji ,jSaj 5jj^>iall »i^Jj ^'*\V ^*1 IgJJ-aAi ^^a jjjJJI 

t (o_^flj ji J L.1-V ;ll .vl?~' 4j^ va' 1_ ej, y 

J Ujjc. i^Jxll ^ 3^1^11 L-xJ| Ajllis js ^ ij* Lka |\) 

ijllij J£J '■JJJJJ ji <~.a- i' - ^' Aj-Sj Lj J-afc l _ 5 Jb Jj jjli .j^ 

Lajjj iiiJI (>> JaVI ^ <j£-a<all <>a Ijl LiSj ^ Jja^ll 

34aiHl J^fc ^^-lc. L«j-i’-a U>^ “Lii ji! £_a 3_^ jLuJL 

tj-c LaLu 4,1—iba y aAA Liaall LlilS jlj ^ -■-. ai-.J. „l l J | 

(,1) !;JLJI L=- ^-^5 ^1 4j_^A jsJI ^l>ll Jib-.. 
Cy J& <^j3l <i} ji. %! O- -U oS-ajj fj jl ^U3L 

^IJal! Jx. 4jjli^il Aij^ JaS iaj ^ jl ^ 
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^ ^jill MAloitJ udj^ll ^ *k>l 

<> ^pU^I ^ (jS-aSi jj u) f*' OJ* 1 ' 

^ J|j Ua il^ c^£JlA\ ,j^ e- ■“ »^*-> lii °-' Ljjii ' 

U^aU tAjlSc. <_>^ (^Ic- 4fjj23 Ja*j fj«i J *-^ a ‘ <^* 

5a_^u 4-W5 *>■« •*> .( u -> l ) eiA ^ **“ 3SI . 

^1J 3 ...avul l ObjJoiil AiijUUl i> Jjifcl' J J*>J 0^ 

<2 _3Lka^Lall cSji^ <jJc- O*^' ^jUjJ l> ^ jUaa ^ 

.►.~ ^A ^l-iil l*3b^l jUai- l> UJ^ 

ji ^.- : i L^i 4(j5Si ji) LWJ^ t> ‘&&ij .4^-^2 

, 3 a ^ l jb~'J ? 3 ij j 3 Sl Cll*3jji ( 3 -ajJ ba$jl 3 ! ?b>-lnij £3 b^ji 

£>\ o^y <(a!o531' ^ U 4 ) jjSblb Uaj^ o^d O-'-^' 

aid possible incommensurability <i-3a-i» ^Uu^UI u4 
^ Jb^t l^l>d <>baW*l <b e b u ) ^-> 

0 V ) tgjjJjjLa 'J ^abl 4jjli» CjLujSj Jj^j ^j-oj V (^Sl*JI 


^j3 fOsiS 

jixil ^ £jjl3l kkiU" Condorect <-k*c- ■**• 

^ Jfr» ^j>j (J*ll a- ApJ* J> ‘V->^' 

a- *'^'j ^ ^ ** 

jj_jabljS ^1) V^-»j Duhem <»y* jAj Peirce u-j^j Whewell 

"0j^"j Stegmuller cW^JJ Popper jijij 

Ajli <U3LS <-55311 ajs^ e^- 3 t> u^ f 1 0^ ‘Kuhn 

c ibai Ji* ^ JS ^jj (A- fJ tJ*^ 1 

^.W ^ Vd-a <iljbi3 t (>A) "jjS” fr U33«b 

^ p I3J <»JS31I i> Cby^sJI jS^ll t> ‘b'-J (»^' t 1 ^' -tjr* 

,-,'jjUv Igj jSj o.Waal La j .bab>J ^AaSIj3 dlb^b <-3^Lk t>> A3J«ll 
.>.N<*.^» Jjja-a ^jl) t-LuiaJ 33 Clbjlajil bllS J* "k»b«3 Aj^SIjS 
Ij-ttB - l^3k ^1 C.^A-11 JS iS <J V«3Si tAijla^ll 

i^ill 0 L (JjjSLall *VjA c5Jd -C 1 ^ 
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‘Tl { _ S J& La-lSu (JxaJ (^il "J *2 La 4 

I^A (jl pC .j 4 TiW^ Ci^£ui-all (JS 3^J J T 2 <-;>>j 4ji _>A 

uij2l£V J Popper _>>_£?■? -kS jj I-® SjIc- ^xjII ^^-aSljall jjj^ajll 
jjjajJjS jA fAiaA^ l>® ij\ (J-aia-all (j-»9 «LakatOS 

:Jj*j s-SS Lajjc. Collingwood 

c^LJUIl LLh f>fj oi Au t^jVI 401*j* ^5 jSill (ji jl 
tl^I A W I, na ^illi ii/il J_3 *4—lat jaII 4o_uituiVI 

l»Li tjli i4£j*£U ^ill (5jiSfl !■*ijlfUaaJl £yt ujjuU <I£HS*LaH 
■ l . i i j (ji (jjj ($ CCiK niiati »AA J ■*-; 4 ji1*ilt 4 *W ,ja 
« J «m S 4 dJj (jP («> IJ i*i,i>J t^jVl U^AaI) Js. <3jkj-- 

A^vjj (ji (jS-aj Vj j i.liP (ftjlaUS SjUai, y (jjJ$ 

Aj.iVi - IK >»< (jlj <Sj 1 '-A. 4jj C i,i> J jlj ( jjfc4 fj23 
Insoluble l3ail 4Jjl9 l ym iSa d l Jjlla SjUvaJI 

?L3a Ajj ■>\1 j£ 4_ilc. -ii j-! insolubility cl-aJl 4_jLla V (j-a £j-j (^i 

jA 4_a L a 3 A t ftl(j ajj La (ji (J.a y’t .a U (j-» (jil ‘LSiUa) Lj_^faJ jiJ 4j) 
ACJ 4&4 OL^kill (_£.la»j 1 j^jII mi oil (JSjjj La 4jlj i'a'lf-V l 

(jjij O-J ^ ‘tlV- t'L m fli- Li AjjJaj l$jk, tjr jll ClilSujlalt (ja *La35La <LiC._^a 
^ «c5^Sri (ja _jjS? Aoa^Sj -i*J (jjJJjAkill Aljbal ^i LjjjJ 

.4 Vijml 4 J'» ■"•> 49^lc. jji) 5_) i '•j V 

jjj—j _J hi A —ul—1c. %*i 4g \\ mio >“i\ e\ i *-*W ’*■ 

4-LaC. (^.3 iSjy (JjJ-ui j^g-lc. 4_ajjJa (jA. (jS jjL£V j 

"requirements for the grouth of ^*3 J ^.1 ^ vlii jliVw 

(l^ludlial 4.1 tuiftj 4^aj£ am La 4jjkj (ji i*i»< ^£1 4ji Knowledge" 
41 a 4_*alj (J^ ^jtLaJ Ljjl oUjj) ta -le (jj_pL5 (ji Xj V 

(jjx-all—j) «' a-.ll ^u_uaj j j_UI 1.1 A (J_lo t- ; A jA- («- 3 j ^ ' M g' 

(j , nil 4_ili JJ_JJ ^-a (jijjLSV dlLs^^J^I (Ji 

(j^a 4 i min i (ji-J <_J_3_ali ^ajiLlt J 9 _^-iaII (ji o.l 'ic.j *4ji_uball a.I.A (^_9 4_ji j 
j^aft (JS (ji (^.u».i n 4_i<a,li>J" Jiu ^alj^jj" (_^ij CjLj^Jajll 

t T '\ 4 Jft (JjLuill JJsLall (_gj*i-vall (Ji 4l.nl.nil ^9 
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jl JJilSll jJl ij-c- l j=± js-« Heinz Post ->='- Jb t-®'- 3 

LjLs jJijlt -< M< 3^ CjLalaj ^-Sc- Laib i_jal-bj S 'J^H bjb_^i3ll 

LjL_s_^- 3>" (jLj ^C-j_i' i-a. ^-1) Post *- 1 -“ ! _W >. .>A . ’ '.-Jj . ifiV 

J ii La Lajb 4 A_iajj\j S JBJ J 1 L.I Ic-j—iaj-a _>J t[ Aj . b ' aM ] 

j LabjJijlt Jj| 'JJ^. buS3i <=■ J»J '3 

i :j: .A'A\ sjiiS S >UaVi ^ jib-i. ^ •>V ‘Kuhn ”U_£" 

(' T )» 2 b»La.Uil 

a H £ U ' ...' ^_a Lajl ojjSb-aJI «,“i\ a t all tiUj J&A Ajjjl^ 3 ' a< * J 

VaU J& 2 J La Uj> i <jj-£j U^S tAjjjiiaJ <^31 4_ijLaS/b jOSSil jia 

3-a. (j-a Loib ‘"''j jL'iM . w i <-''»< ■»"» jla .LjvISJcaII A^aa! Oj-lal 

■ '■1 jlj t^lc. ^ 3 r® \>» Ifiia. vllitSAall JS 

4 ^L^iuS U " r - hill j /i *jj (_s ■ -a 3-^ 4 n ' "4 \l 

,aLL 31 bj\ j jb\l l ^gJc- Labsj jgJaa 3jaa/iH bjbjJiiil (j' 3 *® 

1 ^ih* Jo J jjiil (ji jA AjS-bal A ■> \ \ » a i l aiA Aa 43 JISj La <_jj 

».j j< " LaSj LU ^sjjLj Ia jlialaJ j-iLjJl L ) -0 Ajiiiilb 

■ ' . .A^ ^ A_iS_b-a blh-^j ^) A .». ^4 A 1^ i .-< ■' •> _«J a—Lc. 

i ,r ) a ^ * 4& t ~ ^ A1 i Aoila 4jj]aj Aji JljjLiV AiaLoa 

,j-a A_:jA ^aJl jj\ >.A.U aJLA 31a .1-a.jJ «• «jS LaaLsj ^^*3 ^j' ^ U^*d 
Aja.jJjaaJI 4^i!5tS3uJI ^ 3j=bi' tJj ^ 3 

Cuvier Hutton <-M U->^* 

j^a b J 3'—^*^ 3>-^uJJ k'v a i i ^S_aI <-Lyel! 

4 ,^\1 4 .^ .a aa j A_jjjS :4jaj J- t AaSjjaia^' <—>!AS*Lall 

^yllaJi \ £ •'"■! ji\ vliJlaji l1j £j AajLajuj a^La (_paaL-aJ A jijS 

L«~~. ~.~~i i *« j 4a cKa y^.' v3j\jLjll_j (Ljbl^jaaJI ■. "il ta. l LfcS^J 

J L«S>j31 5_aa_>^J' J>a^>Vb ij^aaAl L-aS ‘L^Jjl_>aj (_>^ijVI 

■ -'K .y» t5 _ia J 4 ,1 - A j iL^jjjSajj A^jUll jja—*-ail 3—»Wj S'L tikV . .. , ; H 

-SaLaSJi i y^a A_fr jjla bjla. J^j -3 j3*3 ' .Ajjifcall 

- ' I-. \ . ' A_ji V) r ‘" ,V ^^ -*a\l DlA (j-a a K i a > 3-^ ^jabJi 

4l>L}_jiaj biLiA (j£j fJ 4(jaaJ^l bjLLL» ^Jc. 3^' 4 > • 

3 ^* .a^fcl ajjSiall 4^J^£aaalt LH Ja^ail Jjbal ‘. ' ■ • ■a- iaj ajla- A^jljaa. 
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o' (ojo—-j j •> —SVj jij— j j i—«S) tl_a ju 

M . . J ' AT . ji-J 1—a aj—jaJt ^—3 A- j<a V s1 Jj_£j ,a-J l ja_aij^=J' 
tj-*J ^(*-9 J-^ oj-a yjjl ..jail a.2-A jj ■'■ ^ v » U • jjj JjlOj La^_ic.^l_u 
ji A ^j8- > JjkLaJij L$jV *A o1a> cs-^ j--*"*' o' c- j 

»&a.Lj JS-ij 1 £ ._i.. ‘Aj ». " > . . < j£ Lye 11 J-jVj Cuvier “SySjS ,i*j Aja. jijjaJl 

^- 5 ®lj*"^l 1 g v; —a l A JQJjJ.. <aV 1 o>l £^LtH J_a '' _aLaj *- a ^ ^JjLJaji 

J — £-J jjAj 4 <J-£LU'j ij-i-Iiallj 4,j^ jVl CjL 8,;i-> ( a-Jc-j iA—sjabJI 

l *'iLy , « (jaJ IjA J — Jj'v'ill lAA JaaJ ,J«al£Jt JjIaJiJl .lii . j-. jLJ I j 

^_3 L$\y (_j_S»oi ^—A' A—jisjjJAaVt AjLaJ l — In~i A_3J — 

. > ■ al l oj^. Ja?L J ^ ■ nUll ^J j ^ *■ ^ ‘ a 1 »-v 

3-^- ^Laj 3-» ^.' 4_SjliLa (Oiijj ^^Jjl aiLJJl ClC&ijLjlj Ajjj^_aj]l 
OJ^* A.ia.jijjaJl ^LAjj1=u]I A-sfrAj <_£aII Cj^SJLoJI 

Ojil£_»Lal] 0.1JLJ A J/V-a ^ya J-j£l Tt—iajJ JULail li* ^ji ^C.^yij ~j ■*«-. 

( _ j _jll a^*LtJl ,jLa t ^ aLJl £-aJ^-a]l ^LajAl (jjLki ^A Ja-^J V JL2 

4 »*0. , *\-» "*) 

cs^ 3 clP-5^ dAjj— »» , i Oitiyi La-ije. alj jaail 3 jaU-JI bIa *><" j 

cSrJO^ 3 O^ - jj—iSj ^_i (jiJlj J 1 v ii .. j i AjjLj! ^3 ^jLkaSj*i?t aK.^- a "Ja^ 

Cjlj^isu uMal La^je-J ‘(Huygens j^ij* OL)^)*-saj 
jj— i) ^ j-i& jj-al' (^-9 caloric theories of heat 

L$Iaj ?\$ iejIjaJl is3j3J ^jljsJl 3«JI ^j*l 

.j-^g- Oj^' ^jLma -—j Count Rumford jyA .aj yjj_jS 

(^jUaJuVI CjUjjaJI 4_jlj_aJV ^jV' Cjljjiajll s^4_alS 4aLwjSjl ^Aj 
Cjj-jI'J tl-JAjS (3-3^V •AaIJ ^_gA L^laJ 44lj!>t£JLeJl ^ jy^tSI Jaxj 

A-Jjljj g^l l Ajjikii! Li] A a N 0~i L-a jJb i^lij ^ l<~- JLia _ j jj> j ^'^A_jjill 
ajjSjaJ! ^ aSl ,ajki j^a —sJlS jo&j'ji (JjSj ‘Franklin 
A_ubj^SJI a.S/1 jj-j JjLlLJI jaLjjll ^j_A al_ij^<Jl ^gj l^-U. £i j^jJI 

^5-3 AJS—LaJI aiA 3-a-r yjLjjiajll Jj-a ' J '•» " 0_alS ‘ S3 ,Aja«_—Jl A -M ■ ■ 

‘vorticular A_ial a. — aLk j j—ic. jj-all »—>1 ;•.:•* „• j 1 

jjjil v —A » ^’•'^ L>A *J£& ^J-^r Jt^a l! ulS ^giSI -(jjiiil j3 A-ijJaj Lai 

( I t AJSji<ail a AA ,_£-lc- Ja3 a jiaJ—]l ^ L.*j. ~ ~ la -A jjj l ^ * ^ gja. ^ : '-i~ J J : '.’l 
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.^U L^l yi j l_a l—dlc. 4_5ji tA.LLaSfl oj_a ^ j J a jj L-oS 

jjJsjSI (j£. A_a£Le 2_j^>iaj A-si ( _g-ic.j (_ s -l*_a ib Ia jU 2&I ji AjSjjJiayi 
(jj^j (ji 2l< ,*,^U JLa -0 J_j-aill a 3A (JA*1 Ln3_y» ■ > n (jl (^y-aUl 

2 jj)| ■« i_Sj^la (Jia ^3 Aia3aj 

^_3 aXaj LaXfc \ $jaJlaua (j *•>«,) JJ—aS/l eXA (J-la (ji di_aj2al Xil 

2_ -o (jl 4 e. jjiaJI 2 I dlil£—uiall Ajj null 4 _xoaS?I 11 C-VI 

yJill < aj_jJsJl 3-1. Wlj IjJ ^AUJ Cj^ S .uaS I ^ 1 >> i‘lti 33*il jl ( ^ l i nll l (j j^jll 

^yic. SJjill 3aij Lo-liC. ( _y!ia l j A iV) (j j£j (ji A3_)*-*}! (jS-aJ I glfc <^3 

" [ J AjLIS V" 1 . * *’7-'~ l ‘ l (ji (jS>u tAi^Jall a3gjj .t— j i_Ja 

t(jjLiXSM (joj jLjliL ^LjSII (jc. 3j_jajij£ ^$31 A-a_$e.3^1 

_(_^^ii dia2 2K ^^3 jj V iluaj 


••^uiaUlt jjC'" ^Jxll £)C> £l3.iii 


O-* (jjc- jj >3<J-jLail (_^i jJ\_j (Ji^SLSVj "(jj-S" (j* <JS xl 
(j-« "A_*a3SiLall ,, j cJ^l_><all Ijjjaj _^hlj5 tbjj-a (j j 4ViA ..a ( ai*JI 

(ji jjLSV ' (3-iiai) «.Lo_uii elu OlS jB- Lg-al ^C. jj >ti? -<al*JI -AaL-iiill 

" (J A bo" -. Ic. "(j_ji" 1 qjlfe (^liai_j 4 "^cXaLlSI" ( aA*Jlj "^cXaLill jjC-" ^ln.ll 
33 LaA2 ^£j t<- .alla-a (J5>>M.J j i ^^11 3au La" fie. j fJjl,jJI 

‘A al*Aoil _j_y jt^Milt j^j-3 <3 al'A. (jl ( J M all (_^i__)Jl—J ^ j-^ll 

3 f ~-1jjjoj (t-*lV\ i ^j5j La3jc-_J (iii_^ll (jiJ 2J_jiJail (j-a AalliLil Ala. _^aj 
LaXic. A ill a*' VI 2 ■ fc o •s.’i "(j^jS" J 2 w..'U j _LjjA _ja A^alaJI Am III 

S^_aAl " ■-I jai l » l»U « i lijj LaXc. j t(JI ■> oil IjLSjal ^jLaill 3_ai ( J’laj 

c-LalrJl (J&laJJ LaXc. AaXajJ ^i*Jl (Jj—aJ "(jSjjlSV" -1 AaXJIjj .(_yljS/l 

A_]j£a!l dll Jjj allj o3l *jjll d£K m’i a 11 (J—^ jl a 1 mb (JL—a^ll (^—3 

^caljJ AjXbLj^JI Ac-Uj^all ^jifc LaLaj (jj jSjJj tAjajlall AjftLajaYlj 

t(j!o H (j>S" jj—a (J-£ Xfr f »■ xt\ll »l»H jaaj La ^aIb (IX i* l*\ll l 

(j£. 4-laj. ..ia ^Laibj I^jIIj A l»2 aua ( /ivi g^l_>J ji) jrjbaj J>4-la _>fi> 
jl «(-a tal (JLSjjI (j-a JjSi Xxj V ^g-lajXI (JLSjjVI liA .(^^jl^ll Xajil 
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jjSI j jj Si g-ialiJI (ji cs^- iAjjVSV j "ujS” ,y» JS jSja 

.^Jalall jae. s^jalaaa 2jjlU 5JL_aVl <jg ic. Audc. 
) g MaU l l»lxll ^ j;g 8 a <ia\l i_ajl^a. (jA JaaxJI 

(^Jc. ,_^1 ^gJLa. ji) fJe. (JS (ji £l_>a3l <j) t(,jSijalSV j "(j>S" AaJS3 US 
V O-jSLSV j " ( j_^S" (j^a (_J£ j (^ill (jA j»ilJ (JjaJll 

t^Jc- Valla (ji _J (j£ay <Ja .j»J»JI JjJaJ (jXl A3j*j Lo (3*^ 

ji «SJHil51l a‘>I I _j\ Sit I A_3 (jj Sj V - V<~- Jj ^ j 

I aVp . n . >j ^_] <A_aaU. Cy-A i <S‘ >>V_SVj . \_ulc. 4 _j 3 ... »...(~t l ^jil_5jll 

oiLJall dl^S itirtll 4_lxa=yJ l_a AIa^a]! diUjuJI (jA -aJ |1 nl i»j 

extra-^—a=»-aVajail a—*a I—« Ajjj—*- ajll ila^VS_.UlVa -«<j Vj 

o_>Sfl CialS lil La U»Uj j-ac. (><# tciilU Aaaaa .programmatic 

.V ji fjl*JI ^JjVa (J^UaVl (jJc. !>Vaiaa L$J laj "go-iaUll" ^l*ll 
J ^laal p-i fjJJI CaJLa^j <j] (^JU 

4 jaSij iUa 4_U^a1 jJaSi lull o'±a jl 2_lalall (ji jjLSVj "(j_^S" 

(jA la jAll (JaA. ^A^jbtf Aai 11 j oS" _ ” 4 *v . A-tl 'li t j^e. " AjjVjaA 

{^—aift (jl l Ja (_ y 1c . ^alljLa j Iria n jJ Sjj jjJalla AajLjjaAVI llajVSaUll 
Al ai .. > i a I I L U i n ill ^la! j-a (jLj A-a& jj AataLa Allan jjSjjlSV ^aJ_j -t j >■ ^ 
tj -4 81 U,?^* (j^ <-)■* • > "'* *■ j<» jjAiall (JaI •s.Ti ^jl| 

A »‘lU' l ge_-^-kll . ll jf- ^ TA \ jjiillj <-J|jjjlj (^all 2 la*. .,„l l J 'r-. ,,U 

(Ju jJajSl I (jl gjjj nil (ji 1 -1>iiaj (jS^j c^jJaLllI » t«tt Ajaa^^aII 2 I'l’ Ma.It 

.AJ (JaUiI V AauJaUll ( »_jl*Al (jijjlSVj "(jjS" (jx <JS Ajfr i_ijc.i (^ill 

O WTi (^jj-^ 3 ^.>.>J-il il l _jjfi j A-> . 2i l jj l M 2jilill 2_i j».^.1 1 ui 

c^i (ji 4 _ja 1*JI 2_uilixl] j-aj (^i ^iLal ...j ^aJI (jLlajllj 

^ jUiSI (jSf I_>laij .A^jjAU LjJ AliU V IfrUajj S^UixA SjAjjtt 2Jloi 

4_ji (jU t"2t^JaU]l ^JsJI" _1 <J-^»Vl (>fla * Igi >*->ji LuaUti ^aj-oj 

I ^ i i t u lr . IAjXu&j (j S aj ^oUill f <yat all I ^3 ■_) .^q~. AaLtS AuaIc. aIxqI 
lift .^iUiil Ajaja-% Ol»t mImi! U J)\ nr.I (jA Via «—aal j ~U ji ^jljjj .tn 
A jr\la ll (j-a Aj3 VSjSJIa ita gjJalj jafc _j -^t^iaVa »V«. t ^jl *J <*11 > i. -a-'U 
■2'*- ^* > ^ I ■ <*» a l q i i ( j I c. A -u a l uJI A_jj^IS«JI ^ jL-aa cLuak A a J ^ \ ^ 1 1 

^^.(^jaa-yi Jiall 
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V t 4_jl] jL-Loit ■ ' 

CjIajmJI <J£ t_yajj£ O-* ® o' 

Uii vi jSn J^t j-ji ^ 5 ^ 1 '-^' 

i_u!SU*iJj £sjjLjU k—iL-cuyL g_k^aU5< f -» . '» " la--i»j 

(j-» tiS ojjj—alj L*£ 0-OaUll o' ^ ^ - s ' '£ "'■“ 

_ ■ - jli jUi fSL ^1 i_i-ubU J "j/" 
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AULuuId ^ flxl\ 


jtJUil jnjjU Oji ^JbtJt Ji.,-,16" 

". t U ^ j»l*lt aa _La Ciji ^ Ull ^j jUj 

I. Lakatos (1971), p.91 •! 


4 ^ _)aLaJl <jV Ijlaj 

tj-aa «^,\a»ll 4 a..i^3_g (jji. dlLjljS ^ya '■■■'■ ■■' J3 <_J_jVl 

(3_)_>]=» (_j_c. ^ li* klAjc-laJj (je. <_aJiSJLi Iajj (jl 

;L*-« (jjll -yoU ji) <J\ ■> . <n1 4 i .„'i\l j A->'iV1*i j)\ 

La !>L*a £C_»^ajJ \_a Iuj . Vtv (jSjJj ,(4jL^Ia_j ( 1 Wti 

a^Lc-i S__)_ySjL<JI o^jLkJI !>■> tljjLaLttl&l ^-3 (J4. 

<_J J ■ » .< *> .» ayyl *1 1 Ijtjl_3 La (_£AJI 

m} i O~io a—Q 4 *i4 »» i\4 _g t ~» Ull ^cj jl_J (jV_S Ijl 1 a (ji Juj 

VLa-a t_j i_j*LJ I *i 4t_jl_5fL3l (_ya. » < '—g£ t\_xvg-ji 

<j-a lj_^laj 1 j]_$ lt J> .i W . a <^Lj t_ft ■ jVl V tl.l2a.l_j 

Jk^i , ^ a — 4^k_jJU 4 tUal 4 JLum]I k^iJala]) I >.v 

<^3_^*-a ^>1 Jf », li 4_}Lg_j cJJLoj JSjJ-aJI <J_j_». 4_Lkall i" llc-l^ill 

.1 > _J4 (slA V nll-v j^j- 3 ^Llaj dlLjlA j (Jjujj c?n*i_j 

^aj)\-3 (3 ‘«~i4il 4 jLUj c 3_l »rn 4_j_^_jaJl (JjLuuJl (_;>».» i 

tC4La-JI ^cALLojj (t_alaftVL 4«alaJl 4-L‘ixnVla *4~ia■ ,.U jjc. -'«]| 

\ •* J 4 ja . „UU^j 4 ^c.I_^_aII 4 jC. _Lx4ju_j 

4-~i 4 t uiaj ( -» \ir \l 4_a_)Li*-all _j IVill 4-fl,.~>_j j.hn ^,jl-»1\ j 

V jlS Lj)j 4_uj|_jal ~> a l~i~ k a (jLJiu^la \ <ig jl w Is. 
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t4jJj — )ll o3A ,^3 j .LjLl^.1 \ aq jJa j«-a1 
A_iajl^)j-Q 4 •» ja « ^3 1 .njIVnl Lc-L-i $ Cjloias-ail j ^LLs^cll 

t olJj> Ch 9 _j 1 " ^—ic. J A J />u ll ^j\ ^aSl 1 jj - jjS t- . ~-i j^i 

s _^^j_c_i3J t(_g^)\, ja o i.** 1 -k _1 Igji ^^Att. 4-oLc. <3.OSJ ; ->l»ll 4 n ■ ,1°. ^ j o'; 

.^A*J1 j»3Sjj ^j! i—iaj L_i^ (jc. a priori <^AjS Ull&j 


la. 




,1-ill 


^ Ixl l i *]< j a j jj .N u 


A_S^lc. V __5 -—fl^ j.v.\ )4U p ^jJoL sw^L^. 


Ll& ^ 

I_ji I - ->J Loj ■*■"'; j <_}j t^Aail 4_il& Laj I 4_j"V <.4_j 4_\ 

Li—o i_; ; I j) ^'^Jj-aJL. J 4o ■ .loll 4 aliLc. 1* il 4 jAc. Jjj; 

.1 £ -a_jOj < ^ All ■ ** 'I j ■ -~4- ■‘‘■11 |_jjr. 4 _j^L i*_o ~lS-v I _jl n ■ —■) 4 "ij U. j* 
c- _j. c-LaiLi 4-ihJal -oil I ol <r~ ^..tAI , «_3 i‘‘ i-n. ill ^»La 3al 

3a 1 . (__g_jLAa-a.il _jji*iiajil I3A ^3 L .A-»\Vi ( _ s Ac. o__yjS 4 ^._j3j 

Oj _>=-'_5 ^'Grunbaum Agassi 

4 jo la o~~.il »>»l_j4a\-j a.Lq-v^H ( t»Aj»AI ^3 4AjL$Al <■" -\ _■! "■< U 

. ^»3.5.all ^sJjUill o\..-a. J^L o_l 33 *vj <■" 'I * -->' _jl4l ti^oJu 

^jk v_J^L=»Jill jjLj Lo ^tjjfll jAa. ^'.w \ J-» na.) VAA^» OkLilJ 

(jla tLo 4j__)Aaj (jc. ^ I -v *' 11 Oj3k._jil ^...A.-Tfcll (_^ol— jVI 

. ^4-0j..]\ -v\I i_j ^ a > .-.J La <_sAfc I j j ■ i _>jS ^ 

^\c. dj^_)jl 33 4ja.iflati uAj^alI L) j 

Li) *-Lua> ttillAu ^LaAl I g j\k. s .,_Jj t4.;.-a.j_iLlII 4—;l_ijAl 

4- aJ Lt-o ,J_yd j isJjLswa i—sljLu t _ s A& (_J-aJ-^J V^^ixll JiLo^^cjj’Lll 

LJl _jJj-talj La OSk ( _ S A) ^jbj i isLir*-« j_jl"' t-Q-» 

,fA*AI l _ £ 3 Lo j »a 3xJ (_J jAI all 3 4 -SjLjJI 4 j4>.-L1I e-_yal\ 

43—LtAl ^ji lajljjll 4 ALwoo L>a 33C. laL jjil 

^gLjj /jo t4^mLaa»AI ^_y±hli pAaAl _j ~L 11 4 o ■ .la L.J4J 4j3Lu-oll 

L>^>=J Kuhn UJ^J Hanson Whewell J -ijj 

‘McMullin lA^^j Lakatos lAj ^ ^j Toulmin 

a! 1 >—a.i& LjW Lj^a^j f-* '••a 'u; / ^Feyerabend -^AjI j 43j 
Ljjj jA jjjLuoAI L>° <s. jo.>o ( T.jaaj _jA ^ yi-o-ial l 
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ji ajt jlij jauJ t^Aa t ^Ajjjljltll -Ijl—'^,j-rs.. , ..I' 

^a f gjl L"'\l ^_a LaLaj ' ij*•» ~L 11 a jo. .L A _'_J • 'A' 

i^llLa Jflj] J .<1 jj.'.aa _^)JC. Igji ^^ie. lg.ll) ^jisLill c ->“i li . ■ ■ f T-i» i' 
*■ " < ^jV-■ -I ajj^llac. A_j__)Jsij <_]jj 3 '>A »_ a^j.>Jjal ' ^.; ■ a i 1 a.V.sri- 

liUil ^jla'i'-,..i Liila j_i-alSilj ( %l»l l (jjfLa -ji 

< t'w> a 1 1 *- t *a ;i t ^ lr. 

>—)^A _i.<-i ^j-a 4_\.. Ja»aJ Ajli ( dA*J 1 (jl l _ s aC- 5jA_^j 

.LaLaj A_ij!^La£. 5LI1 

.iLaj£.1 ajLS^Lc. ' ji'i (_jjj t ^ J'lftu' c-VjA ^JjVjS. \j) 

Aj j\ -s.<a Aal <ja t_J» ->~i Aja-alaj ( -»\t U ^jaj J^LiLa 

jjSi _j . *•» a ^L_j 1 Ajl Aj ^J4~i... a-U j;Wi 1\_J Vagi a t_5^1 

A.3.1 jj vJZ_>l_J_ yar » «-»H J A3.JJ _jVl A_1 a_jI1 

I A=». S.lL=w OL_y*_k-a f A"-S. (3k Liil L JaL‘^~u Jj3j 

j\ a'ic. VI ^C._^j ^jat.YiSLa _^ 1 C. (_jJ^)£LLaJI f -> V-i» a i_U» »- n-> j 
A_i_^jl.l a iU ^ g- ^a diLj j;T . <n\l aJA J jjl_j .lag V,j Jjl jAal' 
^Axjl AjLS ■ ** '''I ^ LL l AA ^jC- f jL Luii jAaj 

~L11 a a. -U ^ V. JjjAi—sail li)_j iA *»»-alfl 1 5 n.ia 




A a\l a_ij^Ja*Jl .- a.TX ^ \e. \ '\^.'i% i_ 


cilii 


La (JjjA-oIill »., liv.'i (jl <ji} ^jSaj L flj£ t ^Lul 

4ji J(j AA»aIail 1 q n>-.a a_uSj 

( jAj l ,<_3^pkVI wila^rg > ai\l A:A*Jl AjLlA j VIa _•'■ J 

'. -*-> 1 - at - —>'? ! 'i'i . ‘ya a j'» a\l ~ 1 •> U l ~~ 4 ft.^U l “ 1 '^a*i 

Vg.a.a ,_ji ^lar.U jjj-a ijLai 

j_jLS _y] tJaalLjj ?Ajjvj ; -»ji->Vi\ 3_j_^Iaj Cjlj-ll LgA^a _jj AilaJ 
( iixjl ^ iLaj jja S-iLa^i A-IjITi^ la") .13 (3 laJI »--.l.\fc i 

** /e a ^ _ Q j, .■! iq\ I ^ ym ^ \ ^j| l »*v \ 1 M al 4A3 ^J^a1I * r '~ A 

4o=kj^lj "^^ULa AjListJ L*> •‘LswJ uaj ^;\. : u.fvl^ 

a=».__jj V a . a ^ vj^_a ji a_a.iL-; ^Ir- a o, ,-L a_jLc- j uLiaJj \ p,a? » 

(jL 1 ~.a\. .1 ^gAA- . A J jail dl!>l5s .^- a\l (_U3KJ l . ."-»j i 

4 _ s -ll A , q .. ;\q ^gJc- <S Oj^i j' -ia V 1»al l ^vlxJt . . ^a 
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*»a> (jjSJ (_ji 4 _ l>J (^13 ‘La ii. 

V J V AjV I_^3aJ ?(_£^Lia-all AjUj Sale.) (JJJJ 

(* aJSL ^LtJl (j) ;4 VAall _^3aiH Ag j» jSL t<-_i_5JuJjill 

(_ji ^a^ajl I j) tO_jJ»..i.4rv\ lSfL» “ ° j > ...\ja\t (_jl t_Jl=fcJ IjLol 

tJjpkjj AxtUI j)\£shl\ j'cjjIj <^a ii->la=*»Vl t>» aja*JI 

fAjj^U&V jualjc (Jill j 

~*< J jkJ A-j>^dll ^JlduiVl (j-A AjJxII i - *!! 1ft (Jl j L—a 

.dsLla.'j/l oaA (_yanj -J _y& (_)>.<-»atl laA ^j-a <— 


ajum la tjh jujUll 


J -*l ■.-'“< ~ W ti 2 a . ..U A *n» a CjV\ ■> <0 (JataiLj A=k._jJ yK\ L 

t g 'i ^ ^ jtjlxll (ja B.Ulmall A ag all AgUjJM^fl iIj^ ^ i UI I 

{ji \ a_j>aC- 1 (j—« iJaJA (jjJLiLa . 1 ‘A_J mo 

t \^j < A a^.nl 4 _g i(_jLa_^ll_j (jlS-all Aiuila 

jJj j _2j-j'UU -^jL U ( _ s Ac. laLaje.1 a< ux j 

A_^alxJl Lj^.jl - j.a_g\)<aUj f ->“l g o\l ^ WU Aijoiia (_j-a tf ^-9 

<Ji_) La t (l 3 Ajja“>_g Aj-aLdl <JllL>_>]ajIl j»- 3 _jiu iH<a f -»~i g - ^ a il) 

jL» -U jJjl (_J Mail 4_j_oiilLl jLuijjVI ^duilj / A-Is 

ji C- J) S \ . aJLj j .1 ».~i - L\1 jj-®’ ^ 

,4jLtb 

l « ■ -«‘»t ■ (_ji A-iLall (_j_a iAJLmiSM oAA cJ^ <JjLaJ <_ji <_Jja 

11.1 j.i-i.'ij ;a irt^iati a 1 g \ aJl^aII i a-iS s ^ » n \ ~v _3 ^-uLuii _j jj**ij 
A_ia (LjjjSj tft^li jlr.i tji-oj AjI j (Jjj JjjgAiH 

jjjj i^Liiaj LjgJjJ 4_JJja (jgljLutil ft.I alii.ll diLL_flj& I /*V-^a 

■ (jj_j » ; *'j ^ L \i ^ej_jLj v^jLjljSit 

LgpU^j , < _jj| Ajjj— ui£!l 1 ** *'j' ja>]| Agi—hdjll pi al«ll 

\ 'j. j 1" j iujII la_A .1 »J_g ,^i» W]l Lj j) 
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Aj jjlai > V' ^ it Hj (jjjAaJLaM i *iS? tJ * *'l j • l—a \ jK jj tIjjygl ■ ai 

lj J_j _jl I j__laj _3 ,1 ..agj^j A ■ ■■a"' u*A dtaall ^j_j-" ^*< ■ "j 

Aja_uJa_j ^>_lxjl _J (jj_j i"'l a*lt»\l J_j ^jIsjpulI) 

j j ^la^Latai < £ _y_au3 LJJ S'~ (jJJ-jfc (__yi\_jjll 

"HOS 2 ” ‘t ^ l j^l) o^Li^U "HOSi” 

4 (_jc- (jj^^JjjJI CjLiUS , jJj S^jLki^U 

j'-^-o) Ronald Giere ^ 

A a ■ ,.U (_)Na"' .-A 1 (_g ^ 1 jla’iti ^ nit_jll (_j_C- t*1_p •% 

.HOSi <3-° "W^_jJ_j-3_jjjaJI" ji gyAl-i»li ^ c ’ cj > '* • n } ) 

tA ^ - la M AAjuiia (ji ^ W *_fl _jlLaJl JuSLill o _j_jJaLa (j-ai ^lj 

(_jjj 3La _j" (j-o ^ITh mt ^JsSjuu V UjS? 1 __j-3=^_5 

... i J A la . ,,Ujj . U (jjj Aflj* J Aij^a (j\JLa) <_^i 

(j3Li. (j-a 5 ~i J~l> <_£ j j tsAl <J—t_a_ j ... iljftM (j) :Aj_yS ^ 
A_lLa& (^g-3 \*n 1 J J-Ioj V A_loll__pjl o^_A <_JjLa_j ‘HOSi 1 j J 

LaS^ \ g ql ^IjSI (j-S-oJ V <. ? J- y*k ‘LgJLa—I-O _ji (_£ o^A (3_u_yJ 

4_IL<»Sn ciLJj j j-^-j uj * < 3 — ^ 3 (Giere ,>-£?• i—» 

^s-le. «.. . . v . >j V •4-ii Giere _>#*■ -^jj 

f &i (j—a (jV ‘HOSi ^ - .' c - g.1 > ^~IJ 1 —® J — 1 ■alkal i 

■ ^ B 'll 1.1 g.\ (_j_j-Sj (_g.ja._j .(^—L^aLall <— 1 Sjjj (ji A j i n\ . n S/1 
_ J aC- jj - * _jlj _^J&_J Ktltuaj (_laLU)i \ JJ^I (j jSj (Jji 

L-aS ^-iA_j Jji o-a 4_S_jS*-a Giere _>^ «=-'^ 

\jaj_^uj Lgji V} .( (-l) >Ul (*ya Ajjl&Sfi (_^LaJ” I J_j^j 


l_^ 


J 


\ ' . ^ialU 


; - -^al\ t g f-jj ■ > ‘tf~- l a 

<J_£ tji (j! (Jft Aijyala Aji tgic. (jlS lj} AjJ tAi.jjjj 

1 'il \ i ... (jjjl < (_j « att \ A_jj^Gc-V Ja4 . ,.\l A jai» II ) LalSyTyj 

(ji t (- M A a ■ „\a (jJJ <J_^2fc. a 

(jV l_j_Jau lA_3-^J_J ^\"A _JjlaJI dll (j r~ -aT' 

Aj jf "nJ^aVSLllj a _i\i< (j_y.*?>j (jl (j S<aj V Aaij-uliSl t ** >\ _j_jJaSf 1" 

Ajii_wdall (J- jS U-*JJ_J-Ia. (__ya-X-O (^-1c- i_jaj-uii (ji 
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L$Jj oj-^* o'l clA-A? pr^philosophical 

o-?' o-° HOSi (j -0 dillj (jla ^ A \Ajj^lac. Cuj^u] 

■iJ V I J_j3j < - u lj~a Alilrv jc. (jl*j LAa-l <jl VL§ji& t _3 • >■»«>■ ’ 

1 1 ^5-3 Ajfc_J J ^l_gJVI (j-C. l» U < a^> . ,'lja i*» ->■ t* ^ji 


«U>ti ATv „J (jl 4_}j,j ,^-3 


(j .4.^i .ijjJ 


aljt^all 


Jl 


,J.».>1 o fJ£-S) 4_jlj la, ^.3 > •* j 5 jl' -«. U »a ;l-» oil ~ l» l l a ■ ^ 

t T? -A A. :iV-a i O-ilS i L l j-k ) 4;q ..UU ^c-l j_<Jl ^g-Ls. ( -a S->j HOSi 
c>14 ii_l) ^—l&j i.4—jjjJaJl 1—4a._jl_j;jJlj j SA\ L__£ajl£Lui 

A flJLfcAft 1**1 \\j \ _.o «* j -rv ^ \ l 4_ 4 a <a«<L \ l . .((^^UoJl 

V 4_:^Jajil <3llj (Juu La IjjLi 4_1&*J l-;-ll -- ^ l ^ ii j 
^g-jjla jxAc. i—aj_^Jaa 4_lialjj JLla (JS Jj .ahistorical ^ j* > j ^)LS 

JJj .gcjjlill (j—a . >» LJl jj.a .la "jAa” _>lsu 4g -y j 

<ji V) 4<—J_3_^all ^g_wsLJl (Jj-a AjaLj^UII "jja" dj^Lj^Jaalj j_jSj 


,4_uwj_;Li l j,K jjjSj (_ji ( aJu>j V t*Uj 
(ji iiil jj) j_A S_>Si *1(j-a£j l—a (ji 3JL3e.i 

A_iij 4 ^*_ji ^g-^Lji ^ js_4 (<^ii~Ji y*J' -s^v) hos 2 

HOSi —^ 4- J~a,> _jLi]l <■ » \ i r-i j)j I J_j-a l *1 jjVl ^ **'«>- jLSk _jj 

j-C. yjfcLii (jl (j_£Laj ^ W U A.a_ijj3 jji 4 q-9y (jl V} . 3_u3_aJl 

.HOSj (»J*Jl 4ii_uJal (JaJsaLJI 3l<usVl <_jaA\_Li V HOS 2 

3 J^' / l 5jLlx-Jl 43 _)VLa (Ja. (ji _jA 4(ji) ^-ial^j3l fr(^JJl j 

(4 . la 1 1 , , ; —9 l ? i ■ J i i ’ i—3 ill ■ --lal' a M \*^l A ' . . 1 iaa ^ > * i 

.Li _) ‘4if . C.Il—J j h~1 < __ s _nll ..ilall cJU ^\\< J ^^abt-Jl 
kiLJj li_aJ V g- _3—ill Ij-fc (j—a 4 ->-4 (j) 4—>l-a t \ \ ... „\J 

(jC. I l l^-ll t(_ j i -S» i l (_gl& i_jj ‘4_l_jj^j3l 4 \5vJiail 

. \g~ : Ja 

i j_ula 4 4_ajLLjl alA lea 1 _ * ll^ll La._^a»^a ^ Jjsl ^ »*<l (ja j 

<^— 3 o' c^o'—““ .HOSi J HOS 2 Ori-J O -JJ -g li ' (J— i) a3 j» . U . .1 

O-^O ‘-i’Vl-a.j 4_j__JijII Jj_3 OjVLaJ 4^&4a3 3a ._jj HOSi 
4.. 4 _t 3 ^]al j t^ , \ l . L. a , ^ *i l j k _ *all ^ 4 
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tj-a o' J • al-t O-o .1 g ir . (a_1jLm_j) A_j jS AjjU*-a ^ 

J j> 9» - a Jl O^S (^ ) .<^45 ^ (J£ O' 0 — Auijl «^ilj 

t(JLail t^Lc. ^^-3 j)J-» wij ^juajj j jjjjjj 1 <j~'l .. <J_jj3 

A - >Ux . ^ JI c-L. : i)-i Vl <_>u»3 __>_J <_ji J _5_5auall ,_j_-o (jLS (X) ‘U« • 
o - * 4_aj^>ial) l^-Lij o'lj homeopathy ajIUI 

»Jj> ,j_a jjL£ (V) i > ‘l • » ^»l_c, 

SaJIu_^i ulijlS (jl_J (JjtaJI ^i^Jl ^ A*l • j-> 

SjjJl tji-j jLajc-Vt > ^ X . ^Ljc. Jj_a*a!5Ul o^ ( i ) 

J^S*,4>U1 1 *ya j*]l£ j laj t '■■ *^ AjuliajSil 

O-o o^ (1) -A jM a i V Ac. lii c ■ ~Q' H'o. 

• ^ x O ^»UC. a » . ■• »ti / t-C. A— oLx Jl A J J] -S j_J jJisLall 

vlilocki Jj_j 3 > AV« ^Lc. JjJia-OUl ,j_A <jL£ (V) 

•O^J^' -»-£> W- 5 ’ uus*\ 

& J1,A o^j I 41 *iA> jjjl^JllI A_9JJ \ * vi* ^ 

(J-* <-C> J?^7> ^ J-A LiA A-J) V. aJL&i L-q 4A_-o*>laJl 

*\ »al I ,\ j /_\^ h 1 1 a A^jLlh] 1 Ac» ^*uxa1] Aj^jLixaI I 

pre-analytic intuitions cM (3-Uai 

.(PI ' a J= w < _ji) A J^ I tJ ' A_jj!iU*Jl IjjjJ Ai—iaialt 


O-a a_j j» A-JC. ji A—e. ja>a o_C- o_;L_sc- A_c. _jac^a]\ 

Jlal Ajj!HIe.^UlJ Ajj^i*Jl <Je. Uac-UaJ . (HOSi 0 & Ujl-iSua-a 
LjjLjO^j 0-0 \—ol^ux) juSij jl ■j!il .'i -v S/' o!u» 
A k- i^ A A j 1 <ai LuA J j .\_gXoa-A a A_jj^tSaeJl jc. AuuIxJt 

A-uojaC. <■ ** 1 1 '. ^ M l > fc 1 jti ■> jtt o~~' ji u^u\_j^lai5l Vi _jJk 

( K^3l^_ll A_iu_jia J j) g » i i. " A ^_ILll l"i ~'<^- i _ ) _j 

i_s * J .(J-i-aLJI Q. j3nnti o_o ilj (jjUsjJ ASuauail l _jSa jjillj 

6^_A J>su A_aojj ^jJi] A_jj!ila*JJ gr j j^aj 

V] A j.^1 (_j_5^u (_jJ AiaOa (_>u——jl t ^ - \c . ua_auai , ,.."^1 uulA^Iuc-all 

oM A_^J . (' •) U— 5U.) 0-0 J-uiill 

l a ....iLa. I _j\ jt,« <_J r a*u (_ji ^ aj ‘-~ »V1 -»■ H a^LA Jis O-C- ' ' ■ JJ *'**■ 




ajl AujUse-Ul ’r^Uciil - j ^ b~- ' 
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(j-C. (J_j_jLa A_y-«u Ja_>_»i 4_ji (J_j-aj (j-S-04 

.( lfrjJa»3 £-« JSVl tjic- ji) PIS L^'-^ J 

L_a.jj^oj _J /*'**■*’ (ji ^TA—3_jll a A A J—fLai V jL»ft (j .. S La j >■ ■ ft - tS 
. 1-j • •■' c.lj_ak*^l lA_A ‘ jfl ■^1; ?4_ljjli*Jl (j-C. 1— ajC-Jya 

parameters (^' 

g? Aojll 4 \\ •> 4^—3 4_j_ji»j 4_}l (Jj > WJ ( j 1»" | 4, ij» « 

(U-a-i ^_jJb (ji ^ ■» nj t<_l\_j£JI (j-» JjS/l ljr S 

A_Jjlaj 4 ji l^_Jaju ^ jll Cj>\£_uUllj A_jA—liil 

(_}---» 4_ILa-il ^ ■*> j^j\ "ill ■ fc ' a ^ -£..1 A jjtUoll t "l \ j _j hi\ l_y 

A-}AaJj A,L$j (j_>4aj (ji fjJill (j^Hy tl. v - rt <1 1 

4_}a*_S_jUiJI 4 j»*Aa«.U ’ijW"! ^*\j-***^ 1_jA_j3j (ji A3 V fli t » £VV l 

(j_a ^jA\ .<->11 «\—a> Ia)_j -oil! Li 4^-j^ lvJ l (J j> .'ll 

~ ' a"' jAaJl eAA (j\i (JjS Umi£- 0 UjjlLtt gr A_$-cjil 

i «U Aj ^A_j<ajll <1$-* IjJ ‘(J> ^>^-i 4j^lj jj« if? A jolil LoC-A 

.LxJLj Ijiaa Aaljj lAA (jla tAjLlajll (Jj 3 l *i«a\^*^i 

£-a( jiaij ‘extreme case l sj -~ o £ 3 \ 4_LaJl ,^-3 

(J^ (j_j^J (ji ftjll Mil 1 a} (JJJ* (J< ■*; 5_jj (j_& ^ __>jjLail 

(^i 4 lo tJ->1<a11 (JliVL-aJl (_gic. 4 aj il-.-' Juc- 4 _JJC. LluJjAa. 

(^iil 4 jaja-v 11 4_jj ( _ y lc. Al_g~i i nVl ^3 4Aiia.j o . nm< ‘PI 

4_j L-qj 4 jl 4ll (jj-^ > jalj (j_$£j (ji Aj V .Va J^uilji 4<aJALOJ 

^ 1«~- 4 m. v.11 (j j (jl p J ^4 -^Ua-all aAA ^3 lixilj l 

jLiLk.1 c t3.j (ji 44jjj\ic. tjiulS pistil (^a (JaVl 

^-a*' ^-\Ja3-ul (^jjlinJl _j\jIVVI (jfc jo ^A_j<oj (_^i 

_ V j»1 L ' ‘1_J_j Will oA_A (^—3 4 Ij I ^ti 1 g ~'i (_J A-._J -'O^U 4— 

4-li ma (Jjaj 4_jli o(J a~ t»<» j 4_ji _j_j ^ J>11 4. j t>i. '»l Lj 

\ ilir ->"1 ti,^ ji.«>U i. 5- ' jrv (j_» 44_aj^)i=j A_^._jJ V ‘ *1 J~* '— a L<u o A . ji c. 

(jjR UjUu (jV *4_ujtic. >.lijtiS dlV l. - rwl l cdJj (ji (_ylc. (jA __>fj 
,4 j -1 ■ ■■ ^ ^oi Lgji \ ,j “n'l jtflC. (J_j\ Yij»»i 4 j1a 4_ujtixJl 

1 i2 T~ A 1 1 J (_g 4 IK11 .1-^44 \_j^)SA A_aJl I A g 1 

<(_$ J *4^S L^ji j=£-_>Jj ;p| (j-« :»4C- (j-J^ 3 o-®- 4 ■U» < » 
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djlfl A J^K A _2k.^JU AjtjL-MJ l ^jli 

itil b ^»-C- ^ t ^ALl ^11 CjVI .aJl o aJLs. Aji ^c.Sj V S■ *alx ,0 

S»liS (_jl '-g-' (JSjkij ^c- j-il (^jj^aall aJLzJI ' '<j £«qj 

£—a i-.l.O..UJ (_ji >. _ 1 - >j c ^ ;r - aIxJI ^jjijlLj (Jg-lfcjj A_j__jiaj A_ji 

L-JSa . i^a .^r. jji Pis 3. jijiviti (JjS L-o 

A_jj^ti*Ji £r tj S Li OJ {^ill Aiuucll JJtC. ji_) 

o.'i trfifl) l j*il ..>,<?> I^) J .. mi~i _ mj A_jLj \ Tit*i l l.ll j i\_ A c-Llj 

_"A_jj]5lfl*JI" —J 

gzjj)L3 (j-o ^ I 1 -XA jj5 ^jtjjJaM (J^q _jJUj 33 

«alll 3_}JjaJI ^_jl jl-x^U jL. .U.'V.I (__)jlL_juji A_fl__JJ 

purists QaaIJ) 1 «-»Sn (_j—« jA jj > ;j jj-SJ tAja ..'\nU 

L^jli A a >.|UU Qj\ ajj (ji *—>» A UH j_ift (j—® ^^ 

( 3 -^aj (_j_jl t( 3 -SJ ^ • *' 

Ijjl <a> ^a_j23l i <■ all»ll )1 _jjj't o A^uJill ^3 Asvj (_ji 

Ofi) MR 2 _J MR) (A-k^sLlLivIt A_jj^ta*Jl ^ jLai < 3 ^ A_=*.i_jj 

_j' f' *-' (J^c ' jjS -'J 1 i i^LuJl i* 'j-«- (_j-o .(1 A (j^ixa l -*fl »-» 

Ijji MR 2 j MRi O- 9 ^ O' '-w VLa^jjj .14 LjjyZc’ 

\ .ng nj (jJ-3 J±aji 

Loj3 OaIIj LaJ_J _jl) t _ji 3aJ j ^ j^aj A -«. ■ ^-. Vii i.i.LA 

l_a (_g jf* jJ«jj o_j jJrta. A W .*, ^ \ *n,>\ ^ • '—'_j]i ^ya , ^ Axj 

^jL-aill J^Li. t>a V) l$ia. tjS-ij V meta-level 

_A_jl j _j\ J~i-V V' A-jjiaj uijlaj <_J_jLLa A . 

_)l l_j^)l_u«-a jjl jJk i^A ^^3 

aAA (_JJL«J ' AJjSi (Ja tirij (_j1 ■» ; <j A miljlall A-jj^Jtitil di\_j_^iaj 

A._)\j\"t~'\l (_J_j 3 A_u^J8xJ A-iL-^aSn dlVLaJl <_Jj\a-o ^ jLajil 

.HOSk^ ^ (p|) 

A^Ol&xJt ^Ludj AjamUM a jM i^ ^jc. ^l^ 2 aVI i^A _j 

i W (Jju-a^-a (Jjjl'A •> (^_a . t ^ ri.ri W .. H a a . »U (_ji » i-t _jj A,. A o \ at., l l 

*rj ■ >■ J,"' >, fi, ,> gl (^-^-3 v—J jlaJI ^_3 .^_i*Jl 

^-3 A ,‘n»,<n djVi-^ (_jC- A LaLai ) LluuijJla. ^3 Ajj^Uixll 
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v- i - lAnlj fJUJl ^g_*JaL«=)HOSl 


i_jLS>»] ( -ij Jflt1 Axil ^ ■ r-il <n <_j_C. (jAk^jj—All i\ it-'<= )HOS2 
,P| OVLaJl ^jAc. ^ lAA , qj'^-‘*' 

^ A.jB ».o_g ^JLxll A 4 nAfl ^jjjOa.Lo.1' I.1A [_] » ^ j <_}a 

a \ . ■■ »\1 i LLjjJ .V j^A A_aL*Al AaL^^I S_j3 Lg-O-jJj 

^ A& A^QI 4_jj 2 <■* jM-. 1 J iq Ct.ll.C-Lja HOS| Oil AaJ ^ hit <J 

L>C- ^A_y_*j cLjJ A_jL*AI (jl t^jl^ll ^-3 .jXjojIj , q \Jaj 

fuzzy "^jA \ >>i 1 l" tAiiVL-aJl .>i_jil a '■A-t. -■' ^_a A_jj^LL»AI 

(jLa t^UAl i-j-jlaJU (_3 W~ij Ooj 3 .^ < _ s _aAa*Al A_ul\jtAl ^yjll) 
lL>—° i A_uLAa*JJ ^7 Aj)—nj As. (_j.i ,i,_^aA) ->- cj. ■ .-Loll _ 

(/' t^-Ac- A_1 O-S-^3 (A)' * ■' ">J - Pis A-C- j l *>< (J^Ok 

_jJk> L.o5> j .UjaJ Saa_§ 4 4jt > ‘*jLLi O^a _jArx 
j _ s -ie- A <ti“i» j *^_IxAI a o . . \q ^_s 1 ^ 4 (_3^A—I f Oc. ^_3 <_Jl_aJl 

^k_l_l£_ill l** >Nfl -v ^jJLu^jl -■» s \ 4 ^uL*aJ} f *j a < 4 i N . ^ 4 g. ^ 

Ajjj > <- - a l l JjliLkSM C _ sr —I) ^L-2a*j V «.'*..i Ji%) A-a.. <Jinl _yll ^^)L.jx.a!H 
‘(V f»i L-Ai^Lki Ajuj 1 __ s aLx_*AI iJiiaSI (jLS I a) lj_^jkjJ 
(_ yAc . t_$j) jV. 4 ^-All ^)j£»SM A_e- j*fy <Al i-iLLi _jj .•■«"' ^_3 LiAc-1 ..~il 
.A_a_jA=>l J AaLI^aII (_Jj3 LLoI£aJ \ g j3 iAaVLa. 

i‘'-JjLx«j A A mj A ^_AxAl Afl «.1 la f ‘] 1 a 1 ‘a .'j _a 

■ALlVI—=0l ,_j_o A-fllAk-a £• 1 _j_jl i j jjSA «4 a1jS_9 

.A_ikj_jLill 

HOS | L j j3 (j^Sj AA \-3_^Ja i-4.IL lA (jl Aj3 iALa V Laa 

■. " - i l. -vj ■ ^ Sn jj ( ijA 4~i (j_d c. j Tit tM_g «^_LAI i_-flj; . lAjtl Ia_aL« 
A ■% H t f gAl—Aj_)l A —, g-J) V j) » «*i_g A.<n ■ ,.U (All) <^\_C. A^ 

0 a^A HOSa cs-J) ^'0=^ V uJ>j, ..Ull ji V) ('^.Saal^a OUaxS 

»\ iT*i t .iVI Lg-j3 aA V (^Al Jafl3 oAas^AA ix^^aiLa .diLaLiAl 

SA_ij^La3«Al t^C. A_jU^>Jaj iAj_jl£ Ia) _)_yu LaAje. ^^A HOS-J Cjp- 

.V A_ij jlflaAI (je. lAjljjJaj ^sl _$ll k _^S - 
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'- a -'_>£' J-*-^-Hmre Lakatos (jijjllV ^j-»J ^-ia 
jr-j-oj ^i "jL.i lA V" HOSi u-* g^LjliV' J_j-a. 3-^> 






4 4—u^.ja.U 


jjLIV jjajx. 1 »j 4 < _ 5 —A—at Jl—. xj ’ ,4^,jl jiilj o jj-ia. Ljl^cO 
t l_il ^ ^ • 'J gj} _Q-*aj j-~-2 t4 j«aW 11 4_$jilii*Jl J • 

£sj__}Lj]I (_j-o c-J-aJI J-iLaJJ 3 I t HOSi u^’ A jjflau -lj& 

4_c- j^~s -a _j' ajlj ^j-A_y 4_ji (_ylc- 

4jlij Jt Lol^l^jLIoJ 4 j j3 (_jj jia. V ~'j v t oHiVLa. 3-° ttjjau<a 

Ijl. a £CJl_aiaJ (HOSj ‘i^') f—£EJ_jl—J J-l J-J-oJ 

4_aJLau<a ^ia5 j“' ■ -*i ( T 4_ii!itaaJI jriLoj 3 ^ 

counter- **j •■'-•^" 1 o3—>^aa La_^\ yic.Lj (_jijjLSV 

•>.Wig. i.i iWj 4 _^.l__jjal \_il jUj _jJa * 1 v -^- Ja.vrij 1 m j, : ij...l intuitive 

£T j j_«A 5I dUi j_A 4_lj!j\i*Jt ^j-C. 3 -Iaa £r j_3-oj J_dasl (_j_jS-2—: 
^lxAl ^jjLj ojLikjl ,3 -j _>l_>s Jl 3 L ^ 1 -at t L^^i' 

3 -® jxaLSjJ i_ajjc ^JLLq _j-«j liA 3 I j2 lxj i ^ Hjj^Lac. 3 ^ 
*■"' ill 4_J_aixJl dltjLiaJI j 3 W 3j)» i"9h Liji Lai 4_j^/ t4l=»l 

Lgji 4 ajjai" LSajJ JiLaJLi 3j) » TiS-g Llilj t4_jj^L2C- 

( -» U11 J. » ,. r> ,. j 3* ?ri_5^aj 3) ,4-jj^-ac. \ g »j .< >-> 3-^ 

jrJlL-ojll dll; JiLo 4ila did Ja^a 3j|lj■ *’ Laj^Lac- J-alUlj 

Jjal 3 ] . 4 _L 3 Uifc ^_Ui ^_i _>_j ^»J 

jl_a_) v f / 4_ljLa^o 4_iiI)La*Jl ^ jl—oj ^jl—uA.V oljl PI 4_c-j_cta^a 

_jj_ea3Ji l_il_Js»Vl liilj 3 ; 1 J J_yi *^0 

?lxl\ Ctffl 3 *}^' JJ* 


OLa^L*Ji ^ 5 -ic- a_j_i-<ajl -13 JjL-JI cjajl Ijjyl _y 3 II 13 

3 } tCjLLljjjVLj JlsLL; L 1 a LLoLojaI 3 !^ ‘HOSi j AjuJtl i 3 ^ 

11.1 y^-| ^>jli 4_1L^. t _j_A j ^ \jB_Ul A J{ M \=) J HOS 2 tlw n " IW j 

HOS 2 1^-3 4. j-O; J L3 j—=Li*JI J;_j3 Ji-32 J'j 
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skij >«j .!_$ 4JL»JIj _j_jl.fl^a Sji> Jaaj A_ij3J ,2atJ 

J_jJLJl c-Ljj ,^-3 * 1—aA J l_alaJ 4-ttI*i.-y all JnL.U_jVl Jal 91 l ^ya 

.4 jy j_)Lill CjI jjaailll -JaS3 ^_j j_J"ll 


< ^aujUH J>U1 ^ 

4 j^j 4*i ml_j^ _3 Ag&SSi <j “'l > i _jl -jlu! \ a^ 

(_>ai-Jw3 e-1_jui t^-lat 11 ^-y\ j <_J_5£ ^ 1<~- 4_l j ^ °K ~_1»U 

Al.ui CJ-ualjJiVI cl) -4 -3-Alatll - i °j (_jl *1 j ajls.»‘ij > 4_jljLu 

(_jLS 4_ji 4{_5_j_i.l clj »*i (jjj jja J 

4 J a \c . cJLljlS Ull J; jja~ill ^-JalLa.j 4_ji j 4 c-Lalr- 

j»-l U*1J3 (jJ-Jj (4_lal_j_j 4 aoijj 4 1 ua till j Q_y&l ^^JLllLaj) 

(ji ^_jj)-ail < _ ff _lc. (4 _oaL*JI 4 L. .ViS/l 4_ja (jjj J _4_iaAc. ^jSj 
4_L>Ly.'y I o^V_y. 4_lLoC. Jj_j3 *> •>,_JJ 1*1 J-- I .Siijjf i_ ; A 

(jLlall (Jjjaai ^g-lc- .HOS 2 4-2£^J (jl tjiiaJ j^ill (JLoiJLj 

<—»_jL aJl 4_*a3Llal 1 gjlnt.j ^_j3l 4_iaA VI <_ 5 -i_a £-j j_ail ^ji 

^— 3 4 *i l h-y ^Lalj 4 4—j^jaaJoll 4— S^Liy.al^y t4-JaL»_jlyil_g 4^11 atll 

(3-*_J 4jLjS Laj 4*ij*i^a Sa_$A>_jall c_ju£J 1_3 44al^j>.^-»Vy a 

d)l_jl__j—ill t*Uj (J_gl UJ (Jji 1 ■ oji ^_jj -"11 (_j■?>aj 41.1 lall 4* 1 j.y 
44. jlaw 1 1 4 jy l ll l ^j- 4 ‘jSlj iLa Lc._jj 4_ajl_yljc- 4 Ij»^l,1-y*i miLj 

£yC- dlLaial_jjfll 4Xjaaut _$A £* jjpoll <-- '1_j\ j*~'4' 4^»._yj La <jl3 

_>j-ol_iatll (J y . 1 1 1 a"l-y j >( a_lxll (J-aa« 1 4JuajlLj jjAVl _yA La >j '-- *» 
4_jafe Vl 4^*_jJ *1 .4_Ly.^jall oAA ,^_9 4_)^jLutall_j 4 jo . ,.la\l 

£yx o. * i a*4» j La (_£-±*a (jg^£- L^poll ‘"'' -«81 ‘<^1 ^^>J^all Lg.~k.laJ ^*~'l ' 

. 1 , a* i ar , *5 j .l_oalc. 1 _jj_Lu (J_lali Vgi,. <-—1 j\ -ylll Vi 4 jaftl 

4 jttj^jjftllijall _ji (4-jjjall) 4 jJj1 Bar 11 4J°l~-11 lgjuaj ^jll 4aaAV1 
^^-3 ja-oLiatll tillj 4 jaft i j_JJ_aJ ^_jJj_ail g'LjjSl ^jlc. ^JLsd) (jjal 

,4_iaL«li iJliVjlAall 

ll^j j t- wa . ’ Ul" 1 <—il .1 y 1 1 a.*l jc. ^jaA 1 jj V J 

Cj-C~ 4 —ql*i-y a ;Jlji_jJ—»aaj _lad I (_j_& 4.- 4Viy.all 

4_au!_jJ _j^laj LaJ_j e^jAlla 1 g ■ attj 4ijlia.VI 
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Ul j CjI _jj— u>9j .i - > j *■ * —__g j\jH ...- > 

AaaIsJI jjLllaa CjljLajy ^Laa.1 _>jllj 

^1 til l '<A ^..J l J a ,S.aI ULia (J£ j^aI t--ttlr>akJ ■•l^uiij" 

(j-a3 cUaa. <_jiijl ji liaA. tjjij (jl i -A> A Lajj ji 4*^113 ^ Ua^- 

J-aC. A-tftjS A-iljL 


jj^Sj 4 *» L» aa «iLsijuj^U i^- U « "(jjj) llll" lAA j^.. l wx j^g .^-lxll 

ji tisj ^jjJ 1 fl < ^LiiuVI -** JJ) flja i<na ttj ft~v<ati la 11 <Lui]j 
(_^i <j_a j j_»Aa Ajl JjiJli £- _)J^a lAA_ja._y _>£jj \ a Vir - 


t 4jjljxa 


-^_>£ili ^»I_)aJV1 o) J «£lii tj-a A*ji 1—iAij jS_j 

tjr^J U>^ (jW - i ^3,y^\ 

\_jJ-ui jlalj jji A_jlo (j£l_S '' jAjl*-aII £- t_^jlj t —Uaaj 

i a A. > V ^ai A _j = uLjt-a A—& J)fl> <a (J. jJaftLj 41 1 J (_J—A 

^'~>J ) -aj (J_jjS (je. Aj£»aJ JJ3>.VI I-1A aLbaI AjfLcu 

jj^a __ j K i ^ ni (ji ' ~- I-**' ■ ■■' Ia) gr aI—aj \_aj j _$i) A_AA>Ua*JI <j-C. 

\ < ■ ■■ jj . w 1 ■ ■ --»*< ! - ^ °J ^A^u^lail Ja_g_j. Mil l i q t-fc . ' 

. hoSi ^^-^.uii ,>=• Pl s a jb^ » cM 

- H I ^jjl_j Jaj_}_j ^ -»U A_ilaJl ULaSl_^l A_2 (jj) Sj o_j—LiaJl 

( HOS 2 ) If* f>^' C~>j* u) .Ajiaalij 

ajLuta A_ii (jJc- (HOSl) L>° IjjiLjta ^l«Jl ^ Cllljta.bU 

_jjjlj«-all oi-A A_iaAi .‘l,j. , ' J t'‘^ a jl_l*-a_j Ajjjj La j ljl-i aV 
,P| (_) LiljSj opLa^ _>-i^ (^**“lill g£ j_jAjll (^fl 

(j-a (J-5i _J-A UaJ (S-lxll ^cjjLa! AJLjIjS AjC- fJxJt ti->5* 

( ^ ■ aLu _ji chalf-conscious j-jP- u_>-% 0^ *«iLlj 

(j-a A_jULaJ AJbaJI oOA A-ac-^La <JSl ^ ij-ajj 

(JjIaJI (JjfcLaJJ (j-a <JJLa aJua Ljj£a AaI^AuubII <J-aaJi ^g-lc. j^5j 


.AaC- tjfc 

iLlllla A*J tilii (J tjj-lc- >^1*^ ^L J>a1' Cy° AlJaJI (3^y 

2 iLajil (ji l . til tall _>J tillia J.aLi (J S-tLj A ^j'iro ^2 (j}j 

ji'jJj-aH al_jL Ajjlia A-ac-^La (_Jal _jA jj J3 Ajiwi^lslt \ g a. *i4j 
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i—(j^l ai*JI jjLuiJ LoLaj A -s. . .‘-. I jjll jjc. 

cs - ^ - * . ' > J 5Lfl tviliAj I—ilLa-o ^ ..v I ji (jc- ^Ikii l 

_>JC. 4_ij!lla*jl (j^. <_i-S ,ji (_jia(ji 

(^ic. c. C.U1) ( _ s ic. jjlS 


_>*jH ^yC. JaJia \ Ml ~>1 Aii] iA_=»JI lift 

(jLju £- Ol__jl J)3 ^gic. jxixJlj A.g.lar.'ioSl S^o. ..U1> CjljliGc. VI 
<^jA j£J ^_3 l$-a._pj .^jjl _£*JI 

^ J» ■ * > i ' ^)- Aj S iti J i 9 . l l ^LfLskS/l aAic. Vi»ja _J A jj Ia*c._^jSI t J' 

0.1 j j .■ • . al ltj ( ^ J LJiii <*—^1 ^s jfx. Oc- HOS 2 c?— i ) 
HOS 2 i>* J-A ,_>>aJ u' <»-=■ j .a 

<j>?2 f-j lil-al j a Oj (_g-A < ■>., . | \ . „ S> > <-ajliaj (_£A=J jjLi tLoLaj 
IjL-ai ji tv. ?. - > il l a_jHSjj iviiLj!;;'! j c a 4V:a ~\ \ i- ij, \ ajj] | 
L?\j OjlS (Jg_^a]Lj Uli . 1» j ji tl^-^a_; 

(_iAal xA&ll S_J-=J j j) j>ST.. .1 A^aLtil __)lSaVl aALa. 

vJ-£ i_s^ fA x a\ •> (JS L O ^jLutail OLoJjjalll viljLvij j a AA 

t- T * A *. ; l OLsAjLo L&i —=»jj (_>aI -Ol^lOlIl oAA 

\t g - oiti (_j\.~..a\l I Ah . IgJ 

c^' vortex theory <jj >jj o^j til-al 

?V - 1^1 _jSJl <2^^, J4 ■ ,'8'^ 1 ** \J ^ ^ ' V 1 Q * «l£ 

gj . -> ' • -» (»_£=». Ai ,jj_j_jj j,v : ^_=>. 

5—|-aUJ! vliLJajLail (ja—a T- j \—_a J£_0 (_>A» jLjO 0_jl£ 

v_jSI_jSJ1 v. 1'1 g-- _j. -; 

Aj_0^>ali (jj^jj A., a .l ^ . ri A-jL^yi (ji ^cOal^l (j^o 

Ljlalil Lial { _ya_yl ij t,jii t vortlcular hypothesis o-o'jaII 

;UiU, J Aa_i i 'Ajjl—i-^ l 

<ji ujjjj cs^=- t^A> : T( _>- 

S*CliLji-i» ynjl ^ ' -— 
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uV t -Sl'l ^ _jA _jj j—* J A L_JJ_JC. Jl _$A_jj 

( g^ N J^ LllI J j) .all (_J—* (jLS 4_jlj j^njl 

Ia) 4_ji j n..-i\ jS-»»<all Alai_j!Lo 'lj_jlv.1t (jjSli jji ^ 

JJa VjS*-a jjis L jjil jji c._jj»Sl (_jS-aj 

CigJijl A33 - a _j j >. ii*i (^.ajjj l—a -!=>.jj AjAje. t^i_Sj_jUl oA* 

o) _>AC- T (_VJ <-}Aa 4 Vi . i V> _jA_jj .Aa^ . jVill 1 nag a 


A-3 ^JLscSI (ji l a.1 its- 


_>*^J :OVLaJl elfc (HOS 2 ) J^JjL 

J*-a Sj£s eLalxJt .1 -4 i (_) <S tjLal 

J ^Lld 4 11 * »1 _^44&J j $/ qi... a >1 «v. 1 (>* l ^.in ,.,' 

.^ilxll lg„ i . 4 _jAj Aj^jlsj jn-%1 <j_jaAS1 (_ji jj LoAje. 

La" ; ^g-lc. J 4 > 0 4 MLj AaJJt j tOVL&JI oAA (JS ^gjj 

<J-S= ui (j <_£Al' (Jj Snail 

J_oljjl L ''jj >_j_a> ^ _jxxll lj_ a (ji . >. jj ." 4 ^ 

;4_jlUUl ^3 A-*A_all "_jj..iV'1l w 


5-»*a»_>flllj Jones (JjS 'jL»i : r( > 

.Ia 3*>> nl^ aJaVI JS (_jV * r 7 - 
A3 t^*c3l_^S1 /tf —S _ 1 —aA La A^jwa)^il ^4 

4 - a > 1 g <i (| _ 5 Ic. 1 aa » «->a (jlS (_jl ^llo ( -v\».l LiS I A) 4 ■ -— 

\_A 1C I~ cA O J)\ g. ,M*3 <jl£ L-4 \_4Vjl.3_£ 4_^ .Nj\Q*nU l ~* i l >Q% 

A- >\ , ^k 1 £a1sJLj Lilj l—a Ljji \ » li_A 

^jIa_Sj*^J| 0 . 1c . ^ J) - >ft c _ s —i) (_£a! L^A-il \_a 4—a^>*-al 

,4-j^ JJ Sj-5 r ~ . > <J-aaj V ' ^ 1.1 g 1 (jSl_j .^AjAiliHll 

4—j_)Jaj (J_j_j 2J 4—aAflj (_^A_II 4—Li-.ati (jS/ 1 a_A ^^-3 dL33a.l A_3J 
433k.lj . (j^LLa^l V Vj.Uji jAjj V jjJajll 

;\ Vi A ■>) Cjj\-S l A) 

a A .. g 1 ^ 4^1 ,_ji <3-<o3 t l . g - a C.A-j 4 _SaV' J-S jjV I r '_^ 

.(r —1 4 j .. ii\ Lj JjIa ^jJaJLj ^S_j2 1 a) V}) 4_jV=t-VI 

^ 5 —Sc. 1 —ajlA A . i~i ,. «1 ^ 3 _<ttSl Ajljj_-ii (ji ^-A l_j* S_j-£iSlji 

ia 2 tlA_lj tplausibilityu'—»^ ajujV'j 4 —Aj^iiaJl ^jAjl_ 3 _a 
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» -o ^_3 L_a£ i\_iA _j ,A_j^j',;», ail A_iiV 1 (_j-a ^LLk I—aS 1 fljLaaa 
JJjLuil (_ji ^-jj-ail (_5 JJ ijl JU V Afllli l V ,, A . -T k ll V' 

. AivLLa _j^jl»-» Jj-iaai ,^-A j ^jil 

JJLaiL iS J > 1 ^ j ■ -1 ■ -V1 ^yjo^Llil ■ a ' -- ;1l jl *jl c _ l, lirivn 

^— j^lixil (J-jtailj ^— j^axil - a le- V1 o—c- _>yl—*-° ^l. v^l ««il 

Ijia A ,jal»il -jLSaSfl ^SJjVj AjujI (j-a^alLsj 

LalS A^.(^C-ljuVI (JjaJill (j-a 
La l^jLj j ,(vl>ljua.bU .3^, -> .a _;J>-ail (Jji Lajlj (_j j) LVL i 

l_ jl . _jj ■ '« ^_uajj 4_LaLS iJlil_)_jjaj fl aiaJI i4i_j ~n 

alA (Joa La ejlc. tiiiij (_jj)L flj 1 aVlfe i i » n^ V 

.') ».j ' { j_5_-o_jij f -> g ~)V iA_3j1U o Jjj-a. <^1 jI j—jjiijil 

ail A_aal_jj ^-oll A..ag all Lai _A_L_jia o_jJiaj A_*Jjl_yil cL_$Jij^ 

Hi! SjLfcJj.Ij ^ . »i. W JSLSu A -i.il I-*1W IIIXI SJ> W . 1 i 1 1 1 Llle. 

(j) 1 -*- J< ■* ; ^iWil 1 g iJijau < ^ f lil ^ulllil t_^jil 

LaLaJ aL&Iwm _j_jj_-oJ 1 L^J ^_jJL ^jil «.Luil ojle-l A ^afr a 

j^-lil ge-aaaJl ^l_j-ii (jc. taat (3^ J O^J La 

_J ( _^a_ k-a Sll AjI ^ LaS tljA lii .(jjaca 1 _fiS^3 aJ j )S » a 

A_a_^iaj A_jJil tjf ^ JjJ-ail A ag a L_lHall t _;j i afllil 

J*illj (^^Lail Jlil^vi 0^ ( S ji 


•^jJ^lSxil ^LLil S Jlc-l-j ^jjV'U 


liLij a*_al_>1c.'^l (j-a AjJlstil (*_ia l—a jjl 

j- > , a l *a ^ i_5—aj L^t-J ^A_j 1^>-31 <_5-i>-J (j^ _J-* g r - >a >il 

^-^aLai A_ji-lj\j A_3jlLa ^y-lo cgj) WlJ La l...l..l:> c _ s —1) A_»j!!Ai«ll 
«_ij^liil_a 1— gJ A_3^ V —i!>Uxil jl_j1^Vl Jijl_*-a 

pJ .- jS jil Jjjl—*-a (ji 1. 1 J> f - v 1»J ^—ail (jV_J ^ \a— jiojllil 
A—ao. ^La <_^JS-a (jLij (3-^J t(3a_^' _JJJ-aJ JJ»Tl j^-j^SVaxJll 

^Lokj) (jLSal I - ->> _ y a a — ^ » ^1' AjLilail LjlSiai J _ g~ > .ri 

<^-2 (3^Jl AjoI j .\,. g . ;l c. A_JJ_^. 5*J AiWjj JaaaC. 
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jl l fl 1 I a lil 4 _jjj\. all A_j_^laj A_ji ^j\ ^ \r- »«->VI 

C-l-aL*JI (_ji A ojo-y J)\ yr^y}\ »j Adlj <_jl Aj V tl ( q 

1-jjUll ^_3 A a\-<A. 5 ■ ^->\ A.\t ^aA_jjjl ar<a ( tg jA.I (jLS ■ -1' 

a _j j »■ , 4*i <^_a l ,g -l A >LaJj tj-i L aj V (1—j_ jaA*-a <j-e. 

> j) ^3. •* 1 lajj '■’* )\ jjlajj 1_ aJjSi A 

4^ d-iLajl _jjjl aual dlljULal <_gi ^,13 A_u^laxJI (_j& ^ ftxiifl ^ 

.^iLojil oiA (_JiLaJ g-LfloiVI ~Jill ° " •*.' oj£L SstA 

L_fll^lc.\ ^Lai A j. i j A ia.U LaJj ^3 

g;iJ1 HOSi -i C J— ail <-UW^' <^-A HOS 2 -J 

1 jjijj3 j jjL. A_ual^j <4 jui^UII (j_a A JajC. 

^.....Ic. HOS 2 aI_a1c. I i" il n) 0 ^ mij 1 jLa jjjJL-Jl —aaLsJ j 

^A.*i ■ ..I f. jj ■ -'^ ]ajS (_] ^1 '-’* A N ~'*‘JJ) ^ ^ Aa ..lall 

Aj <~- ^jl_C.Ua A , q i {_)■. •.'JjA_i£lj <A j~*'\' CjUiLull 

^ - , ».- AcA.iaU ^Uj tlj4. >i\a (__yaoijj«all <—jlljA*! 

dll l3 "' t_5—2 l » a!j ( -vg.*t\, JC.^1 1 -Aj-J (_3^_i^all 

.A^iwJs 


f ^ _3 ^j£i ^ ^ jiH 1 4\ l‘i ^^Jaj j 

Theory of rational reconstruction c-LiJl S-aLc-l 


A.A _JjJ ^C. A_j__)Jaj LgJilj -iic- 

^C_d3_jj” A_ji (jSjjLSV j»ft_>j ‘HOS 2 ^ 5-2 

C-Lij o^l_fc]j ^ ^"'-» WU A o . ,.\a jj--o ^xiaJl ^ji I— A .ra.j 

cLg_i *lg »~ij <_jj)jjLall (_jl ji^aj (^daLall Ajjl^tac- 

^ A ^_1JI A_ilxall iIiIAaVI A «ng _'»a_g A_dax»Vc- A_3^tc. 


c-LlJl o jLc.I 

rcjjLllJl jlxc-) A—lLaC. imS ^- t V j^j L-aS 

A_o^_a x_5l_j3l ^_a ‘"' ■ “Uij jtj A_jt5l_j A j’^ac. c.Ljj SjLc-} _ji 
jjj Jajj" _jl "g*l (_j fiA 1^1 ^43 _(_j!iL5aVI A j 

(_JS dj a M jj ajtc-)" (_j-0 Ajlxiil A jA t- ■ „» 

lj_A J tij-A s-L-iAll ojl—c.) <^-3 j . ^"u?— j^Aic. 

(_} A1 ^_J J_ai _dlA_a_J (_ji t- >■> j tjUS 1 — a S jdiii 




iJ» 
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^_a jjjill (jjjlikjjllll (jjle-lili 4.jln 411 dili ^SI* a l l 

jji tlA (_ji_j2USV QJ > «J V . .V a fc \ g,g.j_gda ^1 4.. ^-i<>U 

4_iSJ ,lA j£i_i v-A aM jl—siki 4_j_^. 4_1 \ al-w ^ jJj-ail 

jji (_5J-J (jj ■> L^a L a l \ 4V)4 a 1—aC. _j ^C.j_) 

Cl) 'J) 1 -v L-g-J ^.3»-).~u 4 jaj<U \5j ., 1 ^ ^C-L) <_ji y.. , L?« J 

tjj-j ^y-lo 4jl_iuoj JCXjJ (jV 4 .>Ljv ^La .4. .u» a 4_*5I j 

a ' ojjl—l) ^ y a > 

JuS 4JLa-lI 

1 C '** > "" 4-SlaSM C_^.i jj\j t4_>9 Li-illa duC^yJI |j)A Icj Ijl 

d)^\ -v will /)» j >aa ^-A Kla ( gi <^-11 ^ (jajjLSV 

c^lfLa Bohr_J-9^ -lie- (jjjaSJyi 4_)^;IV)\ 4li. w5 l.ji a l»i .4 

o_>^ cs-^ j jh- - ^ -i5 <j£j Bohro_« tj' csA* <ja>ft£V 

£-a” [AljSLi Jjijjisv >sSjW . > ^ ^ fAfc ,jda. (j_jjj£lVI (j' JJ-1 

^c-a\—^j-ht 1a\l g 4\l <- a .*-i; <_£iJI < _ 5 -lc- w-.i..>-j u£lJj> 

ij'ojJ **} C_A3 <J ‘Bohrj_w 

t>SJ_5 .gcalj_>gll ^^la-aVl -lalaa*ajl ^ (JSLiu (jjjaSlVl 

g.l_jj _5 ( Tx ),*0 ^ > V j»\_& ^3 4 jJI _jLii dS Bohr _j_jj o_jSj 

t^g ■■» ^ 4 J .^->4 >m 4_jil5 c-^—ki Iaa t _ s -l& 

(_}j; ■ ■• w ' r - "4_jaj at a 15_mu jj r^ -■ (^i 

,4aajjUSI 4j^oawdill eAg]jj)all 4 j».mi ji jLu ^(j-aljjSVI 
0 i" oajjLSV 4_) < ^ t _ y lc- 

jjt( ,T ) eLuiI "g^Ltill ^ejjUII (jl 1 t _j2lal_jgJl ^ 

4 j\»,ill d)l j\ tt'y&VI ( _ g _lc. LS^Ual _j-j-ajaj V 4jli yxllall oDlc-t (_ji 
O-al Lgj j>ayuia.\l djVj^aJl (ji ^3 >t jjai_)jllll (jalc-laU 

JjjLalij ^^Snil reconstructionist ^LiJ' S-ile-L? 

L-OJJ . J <a^\l Clui.) a\ ^_a (3 .wT) djj.al.Sjc. Vi 4-U*j 

_'■ a (_>Iafl^)_) ^g-law ji \ itifc ^-j^SUyJi y ■ 1-^1 ,i_^i (Ja\. >\ ) 

f 9 .4 m'A^ja _^_ic. \A,^ > _j I j} 4 j4 4 j All 4 _aj^\5c. 


nJi *aii (Jjj ill t _ylc. Prout d) j\_X ^‘Ajaj^ii ^j\ ».ji yJaC. 4 » a^Ll a 
Cj j\j-i d)l.,1 Vi ay. a ^ 4.' (3-A>.!>lj (_ji J ^ j j ail j_ja _jj' ^V 4 jn 
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t-.i. iS jj t yc. A Tu ^ajii <_>«j^tell <j& a_uA^S/I 

m ^ ■ —.1 jn \ 1 

* — cLjj ojl_c.Lj ^^-jilSaJI cUuli l. . <Q . ^ ..jj oj ^j 
LlJa tCj-XaJl 1.3-A 4_u!yic. ( ->Ajal itfr A i -V JJ A_jU tL-a . ^,1 1 
11a A-a^ij btj .^!>li*jl jblk^a 

V} —ja-ixii tjjJj o-rtL-Mi* oj-^ a. «■ » •*< ^o^l l (_Jik> 

11a JLaJl A » nV-il ) (jja—all c-UHl SjIc-V A_L-=!5Lk} ^JLaj (3kjj 

'(SJjOaji Sj_^-eu VJ (jpGa^l ^a.jj U l__pU JjLu 

*UHI oJlc-V Alkali elk <Jc. o-_ jjI£V ^aljj 
Cz ° • ^ —um t j_j_Sj ^>_iaJill i^jZa —«j (jj J _HI” <j) 

C^S) t^o-^ j-isJj -ij-st-j tjj-j I—a^L^kl j_jSIHLj c ^l lA t >illj 
OHJ (n> ("AjjU« A_L>L>J" U Jj-ij j AjajjU j lj-'A l 

0^_JJ^V <—LUJ ^ ..lac. (3&J (^C.^ A^kjjlHI Cj^a^JI < ipSS 

<^ aLaJ ‘ * Li * SjL& ) (^ _J»t) So_?_>-^ >a y?i ^ 

‘tj » ^Wj - A eld-> t.iU li^ulu f^ ya ■ ^Ul 

L» A*SI j "c-Uj SjI&I" Aj^lia tj^») L-Hj21SV o' Aljia. 

V a— ji . YqIt - 1 A mil o^_Ja'-^'^ (ji Ca-P l»«ll 1 J A -'■I ^ ^ 

.A-agJ IH o^-aJ jjila "(Jgjilj" 

A—a^ai c^UI A_iHaJl A_u^UL*Jl ^ a _j-5j (J ■ —a i ^ \ .^1 

^Lla ,#jjc o-c-j o^jj^V ^jj_Aj o-e. o'^-°V'_; J -® 

A.-a^-tt ^_A A_iao_j'-HI tlll.Xa.Vl A_u^Uie. ^ajSj (jLj -Va'r-- 1 t^jLi 
- YI I Ixa . ~> it~ - o^J_j (AjaLJl _jliaS/l A ■...'l l j S i oj q- *— 

»L jjti ojl—tlj ^ j) — a j o—a 1 —S^-a. j_j # ( T< ^)l jkj 4 _A_jH11 ^ ^'''" 

U>^ tji v l ^ - lu ^lac. <I? HI vlilja.VI o' -sS^i tj^^SlLtll 

L$J>\ . UlUk o-a tliiduHj t^AjLtiJ A_utalj l!;l w i 

oHc.l_iU 4_ vxS I^ll A, jUati CjIjI_S2c.VIj A_jl_i*JI Xj V a _ji 

^$-3 <i? _j!5U*Jl jUaj&VI o^il_>_5 j a_Sx A_JaLaVI_j -,U 

t . 1 c. o^ 3 t frl -ul l ajLc-l i »-■ Sft ; li^. -. 

O-a Ol •> i"\i> all A-Ja^o'-^' f.lj- ,*\ \ clj',^ I 

'jJ-3 . ^ ^Aji»Hall o^JJ-HI ^jW ij jl AjSUjiis diLalc. , q ik' 
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(J - (ji Ju tl.'niSj (ji <—fl j). illjtt\ l <_g-ic- (jl£ 

a ^ **V ' *- £_» (_j al«jjl Ajk jjJJ (_JiS?l /4 _wi&4 

t^i o' c^> ai ' IT 3 ® o 1 ^ li b . ^aSjtoi l 
£ ji_9_-a_ai» liA ^ n . M (ji < . 1 >J to-al-aJ' 4_La*J Slj-a i 0 * " “^ 
(ji (_J_atflHj ■-' ^<~-j j_Si 4_u^J Lx l S o j) Ai-i-o 

^•>‘ 1 ^ ui A-iS-oJ J_jVl *J-=>-I' o-3 ajJ>l4l 

.A <ag .aII o jl& frtai ^ 
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(jduJLutil 

jisaVi juju 


*^jd *i!j jj-j S^fboJi oi pf-ji" 

js* ^>>1? 

”.U^u> Squill 

T. S. Kuhn.(1968), p.78. 

j—9jS»fcJl j» 'Jjt jJ^Jl JtLiaJ JUT 

4 iJ}U*U iiUaa ij£3 ^Js- pAjtj«£-it 4 . ----; 
4( jh;ol lj 4^j;,«Jt JLjs Jai-ijl ^JUbu ■ . —;j 

D. Fisher (1970),p.21 


tj-a .i*j *<_£jSail 4 Lite. 4 -iic. t 3iL^ LaS ji 4jl£a*VI gtiju <j] 

_>^=L 4 "<\ .^IjjaVl CijlS *' \jk‘ j 4 l -'1 A~<H 1 1 jj. u ^jai 

‘•“'-j IjjLS I ,.<ua p-fr* 4 _ji UjIa^! .1 alyi ,jL£ La 0 i* 

4 ( -> . 1 n j-»Vt SVJ (Jj 4 J tji-a LaLu 4 _a^a ^A jl£ai i TA<a 

^ \ >» II C 1-ia lA I 4<Jj-&]lj J 44 s*\ 'aU ll ^a 4 4ur. v i -A l l*i^U » 1* \ 

. jLSaSn jcjjlj (j^/l 4ulc. ( _jllaj Laj S-3_j=».jj-all 4_i=kJjljll 4 * J A*<ll ^oSl ^ya 
olS-i 4 jJ^c. ^ -■■m 4 .nK 4 a . <-1 \j t4 *~'j '-v II jj 11 ^_3j 

' 4 -‘ «9 <—lAl-XaJlj jLSaVl j^JaJ j 4,_^3liull ^cjjtjllj tjSall ■." A ... l^j > 

(!>-=“> ^J ^g_3 4iilJj jj-a 0 waj 4~i) l lmS ^C. J 4_JoV' tj-o lj_u£ 

4^- j^aj^jL 4j 4_flilc. Vj LajJJ S^>4 j£ -LL**ji j\ <a*yi ^5JjU jjjxj 

l gjlti - Lac. — ill jl a^jj j oil 4 a_' 1 . all 4 "'1 ,>.'^j-.al «*_J 1 , 0*4 1 4 a - ^-.j ' 
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jjj hij jji.Jj-« ^ j H jl . 4 — 9 IjjLll jye. 4 H-kj).a}-» 4 _lj ja jjl 
4 -jLoVl ^g -2 4 -JaJjl 2 4 _ajLLa (Jc. -LjjJLala o-lilj 4 j| Jc. ^ jSill ^jjLUl 
(_jJ 3 4 -ij»<a i_ul (Jj^asll IJ ^h» a jV I jlajj , 4 jSk.jljjijVlj 4 ja 1 *JI 

LcJ JaVl Jc -jlSaVl £jjU Aa-aI Jc AjSbU Jlaj (mJS JHJ 1 

tjj'i»i Iajj jl 4 ,<«lS>iti j-o jj^Li aa lil —_jjLSaS< l ^jjIj jj' «j» ■» 


,4jllaJI 4 .i»<imi e jui i_iIjluiI 


;l$lo (_gj£fl]l £CJ jllll lua I jjj£ .3.}jjj J]l (_$j* lilLiA 


jV j£lj ‘UJ->^ v 0>LiJ' (- » h» * jV j-y-1 ^ljjIj 4jl . ^ 

(ji jjnLL.t>iVl j^a 4-lilfl 4JS ..jLSai* jc JnJift 4_jikjjlj CjUjj^j LLpl 
jj>Tl.oj [jjifllLa I jjl£ jjill .iljaVl t^Je-l) ^<o~' , i<a 
1—o£ t^y a \ A ->aSfl frV jA (jl £A ‘(Jsluut £§l j lyJ IjlSai jlajj^ 4jl . Y 
«* it n .n LgJ i." A a a < ^_a jj. i!utj l jjLji i"jlSai (jAii 1 * olajll jSjj 

0 -■ "'*> ■ ji fA jl—Sai ^.1 —3v J tiS _jll ^—& 4_JC.Loli.l_j t4j. ij,j..ij t 4_u\_^x£l 

L$Jj»j j jLSaVl 4ya j_>jj iaJI JJ ^jSall ^sjjUJI j) .lyjc-sik-u 

Ifll til Li J 4 _ilj (L$J 4 Lj-v At 4 » ... I j]| Jjf -1 1 .^-*<‘tj« jC 

,4jAjjIjJ| 

4-ijlLa . 'i j» i .la. Jl jjjijll 4jlcli (Jai 1 j-IwOla iu jl£aS?i oJA (j) . V 

(j] — 9 ‘eji J— 11 11 A ^— 3 ;4 j >. i\ .. i SM 4jll n-ilV^l 4_jC.Loja.Vl “(J*'l °**-n 

(* ■o ~i> o il 4_pLoil 4-ILaJI Jaia {"v~i\j>jljjJ-ai- o jj.j .^-1 jLSa^l 

, 4 c- jL-alall <_j|_)a.Vl (JJJ ( Jjlall l_j*^all CjI jLi) Igo.^ i_jj Lao ^ 1 .^j 

(J (JjjLjII jyilll 4jsjSjJI l-jLu^VI jlSaVl jJ»j Jc. jjSjUl j 

.LjJOjJa^a jjc- 

"t^C-Lj Jni l" 4_iV j^jjLjII (jX. IAjxj AxJ _jl£aVl ^tJjlj jjl , t 

.4i_yg.“ j (jJyall (Jjla jjc. j 

1 -Vj> 4_3_J jat^oll t ** J . ^IjjcVI (iLlj ( _ 3 -lc J_>j;l..'la ^JjLtJ MjK (J^- j*«l 
4 _jI Jl j^-3 CjLjaljjcVl ®^A jSj (j-a jlS Jal .(_^jSill ^jjllll jc 
(^-jll » .ri\ h4~>~l l jJJj jLSaVl ^ejjlll ^jLi«_a 11 ^ajll jjj JJ jill ^sxja jj! 

lji-i<oli j-a OL^aljJcl > »J (Ji; --■ La (_JS jj # JjIS ^xj lyjc ^■ ^»o l ■.. 

SjLjI .. 1 vL>L_Jo1jjcI i^-Aj S^jj-Sill ^jjLjII J£ Jc 
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a l rl ..L) jLSbSH Aj»uI_^ 1 ^.a> ,>u ^ i JliljfwJI 

^^jll t Ai^nLaJl ^jLlaisd \—at ^jU-ajSVI (jLwill jj-a 

a jll.-v.il dA »j->lj3aV I Jij -> tiljSJl l j-& ojL_ic. t v Aj. .^iq~i 1 ^ .^IjL^i 

iji dijji-« i^Ljkada^.lj -L g j ). < sail ^jjLjII A ~n> a jp- I j_ji i _^_3 ojA*Sajt &I 


A_i_ja -^Jjxa i tlA.M jJb tl J.Ua LoS L ^JjLjil - L. ^ 

o j_jjo L-£ tdAx j_d»j-all Ai*JU-a ^ too discipline-oriented 

Aji La£ tAjjSiSl dAASdLaU a£ all Aj-vjjUJI (_£jii3l olad 1.1 a AowiL^xil 
_jA j -Ia_^jwcSjj AjLojAI ^y> _jj£I L$.>J^)jd j djI-lavVl ^JJiIjj Vlag'll _jjSI 
.Adsvllxa (JjiLaj _jj .^->aU IjjJk . ^ -v- L yi ' S?' AiiA <jj£j Cfl * :'\l 

I.1ja LmU*i>Ij ^jlSaSfl £sJ_jlj Jjj V dltjA <jl _jA AaC._j^ La J 


JjKJJ 


Iaa 4 \ ,^>U (jJJj Ldaji 4_lx=d (_Jj *<— luiai ^iic. jst .j 


-A. j > «L . m SM a_j ■ <->l ~if^ JiVl tj-lC’ - ^-£La ^jj^j Ail iajcJ La <—SLwaj 
^jj] ailfti S jjSlaJI (t) <^J ( 1 ) i> ^J) Jjftl- ‘ jlSsVl 5>jbl 

£Jjl_j]1 ^jX. ' > j°»"' jjSI JJ,. <->1) 4 g >j_^-a (__5-a £-Lj§VI <_ 9 -le- LgJj.13 ^J_a 


.gj^Ssit 


j Ajft jjlaII {Jauit jStilu.1 

jJk (_j_j£a 1I - L» -*l *a >ja >sU t “ l\ a i ill jjSI AaI Aj3 ■ ^ * v La^ 

tAa uJill UJ ^ ^ *»J ^ ^ -( _uJ_iJI ^_a^jxa]l ^1. )->’■■ ilj > ja^il A .^ajD Jauaj 

(ji A-alc. <> a ■ xi »j i ^ |_) ^ (dj^A^LS ~v j Ixll 

(^-S^x-all ^LJaail A-ijA j>l' djljl /iTte .V1 V j iau jLSaS/l 

.Qpj B'lall ^LxVl (_J-a.l- (jJra. j '< l _Jaall JlLoj j m ~-* ; 

^jjL-j j clxx^]j-ajl_jj tjjiL-i.VI ^jjL-j ao . v Ac\i (_j_j£_a 
djVjj-a^aJI ^ujldj oA 111 cLxajSJl ^jjLj aL_al*il <_4 -jSjj JiLall 
al—alc. 1_J ojj Ax_dl d)\ jjjlj If- £cjjLj m ~i%j lA-uUjjill 

jLjj ajlSrvll dijJhlSUi ^JjLjj idlL ( o_ic. ^sj jl_j dj 

laj dj.ji> SlAA ^—3 AjiA^ll _^jjj La ixjj V j v-jA^a 

Ajc. ^^JLidJI jJnui ^^juala i-i'i jail v_ \ ^) ■ r-il•> all jo . v-jLa^aj 
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4. j 1-ajS lil (_J»-a Au La -W_jj V j (jLij 

^yjLUl ^je. Sj. <-i1 * oil cAjLSII ; -> ^_a LaI jj 4_JL*JI ^a. ill 

Vfl-sll allUjJI ..a"'U lAA (jl_3 cLj^lnj (j£j jjl iLLac- (j£]j >( J j£ill 
^jjUdl 4 _Aj£ (j-lc. <1 ■■• jjuLj aJ Afc jjlalt 4 j3j*-o]I (jjj 

A-i■'.»■!' (JjAjJadl cfljj 4_ji^jx-JI - L.\ 11 ; ■ -*i) (J^iLiil ^e. jll ,jV 

t jiiall jcjjLj 1$j A^ijj jL'ill AjiV 4aia-v ^Jati jjC- jl£aVI l j-o 

.its integrative character ajL>1£j]I AjiL-a ^ j 
(j V . ia) . l jjjjLdl jjjSiall j»JAl t< < £JLaJl ^>at (_ 5 jliai-a 
4-Jlc. CjIc. j-Aa_yxil (JammI AldJ ^Ul (lIAc. y^a _ja3I j O^ISLiL aII (ja ^-il j 
" ^ ^ j Iajv 4-oL*JI Ljlft_j-—a_ya]l (Jj Vjj» 4JJ 1.1a. 4_uaJl j 4j. '~*J‘ Jl 
j»L& (JSLmj L&2Lwii j»La .lil <i_iLjSJ 1 (j-a (JjVl c- j-JI (^-3 t-'~,i*i.«^~iji La £j 

JJj£ (J fs > fi (JJla. Al—ajj! A_ij Ja <i—ca_jj (^_£ts& -j ja*i 4 ir.1 j . .-.' 

dj^A£_Aa ( _ s —SI Ail -j-i^lj tA .ng Jill A_jj£fill ■"iM^ .‘‘■yill L a 111. ^ ^1 Jaj 

i jLSaVl J J ^~>~i (j) ^ \aj& jjie 4_j3^*_a ^-t-JVl (j-a A-I.’ia 11 1 .>iji 

A- J j L a fe 0 jjj . >>' Ll (JjLaj (LgJ Vj-la. jl_£aSM <iLlj ^XSJ Cj^lfs .A<1,11 j 
ji L$Aa A JalaI I fttj—i i jLSsSH (J*-J j-a j] ,4_ijx-a]l Jai 11 (jJJ (J «alSj 
4-_jix>lisull A r. jjJl o-l—A (jjLkl_aJL LaA_js> jjjL.1 A \ L & j^l»ll ^ jg. 

.integrative tendency 

j^Jjl jj jJ-a oha.ll Ajilf-Vli Aulal^jJI <c. jjJl jjAftLajj AaJI lift 

(JaI -jlall jjl jli-Vl- J ( a*l gl V Ai—uililt ^CJjl j_ jj o j_^al*_aJl - 1-1> 

Vj " Ajj .. •lil )" J "A-ud«Jl" »__iAli^ll (jjj mutual interpenetration 

1 jjSS ft_pill ^Iaj tJjLaJLj (jiioll (jjjia ^jc. V} cli^Lulallj 

A_a._jA LxLaj u Aj inljmll _ji A je-lxl^VI 4 Jjlajll jl_j (_^i A >J ^ S 
^*^."AjL-cJ|” J "Ajj-all" ,_jiaJl (jjj AjIlaJl ^Aj^l'll ^Je.1 a*U 

(j-a jj Ajj&-a AilSi-all A^ija-all ^iViil (jjj (_le. la~il l 4» ';!-» allijlS I jli 
jjSj—i t J4kl t _ J J) (JLa-a jj-a LjU^i jLSiVl Aajj a-.ijrwj i“jjlilall” jjuljll 


sr* ‘^4 t?4l' uri) (+Ji 4jfi j j lajjjjailt Jbjl (*) 

) Ajla^all (JjiaJl (jjij (ijjjWl <SjJ! <^llt JjLJl t jj j AjUS 

it O^j^a >jj a\4 * I tj> t j jjifr ^4 ;5-*>JJ *<jaLfcaaijJI <jUS j) 

f ji*Jl V i . ^»j jbjS ji Jji( Ita. jjU Jill 
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j_aVI 4 aja-v j£] lljjji 4 _ia_j*_all ^lajjl _jL£ii £ejjIjj 4 _)la£l a 1 Ah~L.iV' 
ji — Iajj 4_ji ^4 >-«. 4 Ja'c 4_ul jA J • >»oi JjjjJa jc. l'l\w-»jj 

4jC. j jjuLall j (jljikVtj Alajll j« ®^«a Iu u o 4 jLfc — jj jl£ (JS^M ^yic. 
tliJ 14 -C. j Vi 4 _j 3 _j*jall ^hili 4 _j_j£all (LjLjjSjjII) CjLaIJI jj-J ^ 

4 J°J j .mC. jaLUl j J »i & ^jL -a i l jjj_J-i]l Cj!A£_iLa jl_3 

Lo-iic. V) u .i«.« L$J jSL; \i v>ll ^LJW j^ <JjijjjI 

4 _jc.Lala.Vl 4 _j jiajll ■~~'*^ < - -La CjJIS Ail 4_jjLa.II oA-A> t _ s _lfc 1 gjlj _j hill 
t4— lLh-il tilljjJajll c-Lilli oA_jSj J »*f . £-j-oLj1I jj-Sil i ^-3 (JLoaJI j^Je-j 

4 1. ..1...1 4jr- jj.L.all J ^ jjjull ‘"'-"A3 ^jjl 4aa» jIja j l . aj Vlj t4-l=k.jl jj£jll J 
H a^.11 jj. W.Uj 4_jC.Lola.VI 4 _lu]I jc. iAjlj_jIaj j4 4j » . l \ j La 

■ -’I »M«ll »U <J_£ IjliiLaJL) jj—u:J 4 J. a 1 I «.!—alxJL (JaI <_Sj-ll I—« 

j l <a ‘yi jJ_J j_jj£ jjLii A_sajj IaLoI I a j ?4_LLl.V>.aH 

I Aft 4_)IAj SjjSAaII S jj£ jLii L»£) £ _j_>4J 

|£JJ .4—Miil jj_S ^ u u a &g . ~i 4_5j jiaj J g h . ~i 4_j_oiLL 

4—laLtJI jLSaVl jj-J CjUoLu jVI 4-4jj (^9 jAa. l>“ L^jS^ill 

J J hil l j_e. 1,^1^‘i l_2j j*_a lAjAa. L^AjaI 4 . ,iii " jj£“ ^A3 t4^alaJi jjfc j 

4 _jjA ja. 4 -a.jA ji Ajja.j 44 j_u)LujS/I oJ— aLft i _> 5 Ljj jillj t^ a l O l 


(Jjjui ;Kuhn UJ-^ * . > A-iis tJ tj j.i m ^ Ik - . 1 4^jjj J_c.Lilli 


_ ^*il 4 _l 3 j j .* 1 a ' ; ^ *>1 1 ^flLsjll L. „jll jc. I jla 4 ^jhAaLil -Lll j.u4jLa>4 
A'v i jjJaj j£»j" ; 4 _ji AS jj (jill _jA Liaji “ jjS“ j ^ \ " 4 - jig , x l l jjC- 


<_ K» 4 »-J ji 


It I1 a> i__)aI jjLaJj jjA 4 ,j_h!»\-LJI 4 j’flU Jji-JI 
4_yjail SjjL^oll tl>\ t.^w^iLllI 


Jjj^ul I a V t_ijlLa 4_jlc-Lj3j ^ jj_oll ■■*•'1 -vjaL jjj Jjjlll lAA (JiLo 
Cjla^Lc. jc. »* , '*«. j‘< jl ojjj_a 1 -al u j i ).l*jLi I jxi 

jjJaai 4_aJ*_J ^Ul ~l Lill (J,.^aj LaAic. J 44 -iAj*_all ~L~.ll jjj 4jjSa 
V ^ V .^ 1 Vj j» a jLS 4_ji jJ LaS 4_ajj\2 jj& 4 _jL£JI LIL c . iAjj t4ij*_o 

^>Liau ^Aij-4.il Lai -».i \_LaA La 4_ji i^S jAj V 4_il jAjjj -_>^i jc- 

_ AjbU 4 j 3 ja_oll aLil l jLSsi Lll jAj Ljjjilm ij'u.u j*_o 
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1 ***^ < W■ A 


jJb jliaSfl ^CJjLj CjLuiI^P (j-a Adjilb -laJJJ-allj ^).rtl..ca]l (jlid'j/l (jl 
^ A-aJixJI 4_jj£all (jL^ilVi frLu dj_jia. yjiSI d£l£jdall <J&Lajl IgTe. jj 
Aj-miLuiV| Adfiolaj ji jLS&l £Jj-a c $_>j t(jLp.S?l t-jlc-i ^j .(^-eiLaJI 
4_e jA 3 ua ji j <«■» ‘" «bl a~if-' jjj LldldLall A.jlbdll dlUi^lstll Ul.rMJ (^_A 
■U*-wa A_a$«a ^_A J tLnLali aLmSA* AtjAi-a jl (jJj£La 

j»c.js_S La^b..i l ^ ..i.^-'c-i ^dll jv Vi >iiVI -Lj jA. t a mi^ A_La ^ J)l3 ,.»n 

V ^llva t a j% (J^ .aj lAb ^ 1 j 1 o i it. ^yj^. , 1 a j-oAi (^jll ^jbliiel 
.'j' ■ "°H jjj -a jttU'.y. dlLaile. 3-i 9^ dlu.nl _ j >flall (jLdi (j] .LaLu Auuaflll 
dj^l*! mi<i A_ji jj-lc. 4_}J) j 3ViJ l—a (J -w.1 dlVjl -a <a Lda-jl I g i^l j 4 iillj£ Igjl 
dull ,1 jjad (jjJ A.u-Till (jl .taiiVl £tj j_j j-C. A-jLjSJI (jl .A «aj.<a 

3-il iwill A Tjjl-i • £ 9 oc-LmiI _J^aj_uib (jl_ muS/I oJLA d) j.ia. ^dll 

liljJ a If- ^_JJ_^aJill (-it, 1 ! oil (J . s-lia jj. m.9J all_j ( \L-aLaJ ;^—3 ^X-a] 1 
■ m« 11 N j’ w " 1 (j_jj Engel t_) i) tie AjV^ll AjjLoB ji i^LLa iLocke 


i_iAldall liLlj -j-» . >—*i ^j3I j AjLIxj a • —"'I' diilSudall j AdL^JiaVI 

Lille.) AjUI .i^ill L$jfl ~ 1 «j <^-311 (—iLxlSfl (j-o A-ixl (jfc <■ ,«Vi%n V LfrlaJ 
ji_^2 L aa e^all (j£*aj (AaC. 4. 1 J 7 >j (Jl jxall AS^jxai (j_jJ (4jj_je. AjbJ 

L.g.l>l (j^a j g.h ^_3ll di^LS.. miaII < Mj ■ "~ai i<_Ladle. jLSaSn (j.ml 

.(j-illl 

I_^jjS A_ibLaj j jUmII _)-aS/l ld& (ji (JjA* Aji |^j |j) 

^ijjLj (jLS (jjj-mll (j_a dlLLa o.‘l», 1 ‘(jJLLa J J"i‘%la cA ll^-a^La (j-a ViJ 

'I *<^ a** i <*X t'' _o * J .a jjjISj all a a ...HI jj_c. a_jLS (je. SjLae jLSaSfl 

tiLUl 2^j-a ,jxi j (LjjjlSjdl a jM 'Mi Ae jill (je diVLLall i_aVIj <—Ji£3l 

(j-a dijLSjj i*il »n\ ua! (je. j ‘cogito j>3j>^S ll Ava o^-j iCjjISja lie. 
j ■ "jL (JJLa (jjMMjIdl (^uaju JaA3 ^ I -H Jj-. 11 ^3 lillj .Ai^Laii 
aJS-L« j (jxi ajLi e.j_d> cla-dil ^ ^ Popkin Glison 

dijLS-O A a ...la Adlj ^kJ LLal Ls__)*-a 1 ll^rtj Jbfl3 (jVI J , 4 g > S' J dl_jl£ap 
(jju ^mi L 4 I (jdj (jJ ,^Jlll dlVj.rklllj A_jj_)*JI diliUidVI till! LL^i 
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^jJl 4_li*i]l kllil£-AA]lj UJ"<j'-ill (jSj LaAift 1.12k l aj. . V. 

a a. ..Hi LgJ i‘i'.^‘ 

ft I jl kJjL-kU k£AJI ^jualjll 4a_OsJj _>a.i jLia lilLiA 

John Stuart Mill J? >—>oj^ 

(^-9 L uA J (_>ujJb «. IjVI c>Xi> ^j l .^8 » l j»c _^j ,4j—ilauJI A.t»i«U\l 4(3^“'®^^ 

<J-? oO - ^ 'iLal 4(Jli«]l J |u *ji 4_yi& .Mill <_!? 4.K.* a <—ia_jAj k-ilLaJI 

dj^LSLJLall La k^Al.1 » ill djil-iVI ^aLa 'j ^*1 AjdlJa <J& 

uijjAall "j^sjjLjII 4 $ W 1 ^9 ..ii 4_iC.LaJA.VI ^j-l*Jl 4_jfc jjll 

/J^A-II uVL ~j| LkJl ‘ a j' • -*»"'l 4 _jk3A j^aJI 3 *' ^ II 1_a ?LgJ (J ^ -j ^ all 

4iLkui_jJ 4 Vl mV I oAJfc k. 1 i>Al (J_a (jA 4_LlSAil k7.ll .ul^pll ~ L. ^ ?a -. y\ 
.(J-0 \ g-%Hnj <jl£ (jjll Cj^SAaIL (jWTi (4gjLLa (_5j2ki 
(^-2 U ajaj __>£iJI o' o-^' j-^o3® l -»i ic. kP“> 

4a——alj _>JC. j 4j—juja ajSt3 (_gJ] LiLa.i jjJjAJ ^jla tk— i-L£Laa]I 

3jLill oLajj 4jaJjljJI 4 j1axJI olaj 4 j—A— ia. <Jai (jjOajlc. a'^-*''" ^jc. 
O-® p ffiN t-j’i&ia t^gl a «• j—Jl £3 jjj Laa t_J_ai 4_a.jAj JjAlJI ^uftlLajl 
4jL—a LgJ (_^i tjj-ajJl j^A 4_jjIj 4ajA LgJ <-**iN< ■*--'ll (ji j] La£ (jjjaAJl 
£=JjL> ^_a £aj ja (J-Sfc L$jfl «. j_all t jL i 0 J *a ( V \^Uajjli 0j_^Sla 

ijjj 4_3 IAaSI 4JS_—.aj 4frl_^j_—VI 4JS——a j ijA j a. 11 a K .*• ^ a a ■ ..lall 

4*ll ~>~~J ‘ ?kl)Li!5L]l 4 IS »a a j to^ajl SjljVI 4 JS-aa J lAuaJl j JfijtSI 

Jajt 1 .11 4jS->AAj koLaaJl 4 JS_—a j t^'o-a^VI 4JS—It o-& - j 

4-jjIj a7 . a 1 I 0^Jk JJaj V 4JUk (_Ji ^^ia .4jj^laJI ij»»; -1 ..-.Si ^aJI 

(j-c. LaLoj 4_aJjikA |»j_iA .lie- ftl jiL-VI 4,1^ .7 -a CiilS ^ia .(Ja^J' j . te - 

aA-gJ Li jj .^il O-C- i_ a L aJ k « Vi-^j l agj^ j J—a .1 ic. Lgjlj al< .*.^11 

Ig ■ .tai 4K mi a] I (jA jjlijl Lgjd 4^1 jj A3 kliljaS i-l'iA t A ) aK.*^ll 

VAj l a . > >» >j i£LIa ,j_yisij jji i. . i . a - j jjSJ iLgjlA ^y» 4c jaaa ji 

JJC- La 4.K .*a 4_j_yA ( _paljj3l AxJ jlSaVl ^ J^al a <, ..*»tt ' 4—ialjjSl |_ja 
AL a. k-li A . ^l (j-—aSV k^Aj^J A-3 (3^0^ kir-^ 1 kjr^jV' 0_jJaaJI jjk jja jjl 
kll^lS—jaal 4_ij3All 4a .<->il j_j_— aj mi LaAlJC- LiiV (jjjA-jil 

J t) ~*-3' < ‘J k,^' kJj^J' Aaajla ^gi 0«La) ^Jl (J^aj Liili 
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^Ajl_j^_al ^ La L&_jj 4^l^_i_all_j (jjjj^i (jjA.jJj^all (j<a ■\i-’ b > ll (jl 
U-3 1 “V* 1 ‘ ^'*■ ‘‘'j ((JULoll (Jj<■ ■• ^Ic-.AjjVj 4j_j£ifl]| d)jl£jia]l (_ji jjjifc 

4 a .,AoU ^cjjLj <jIjS JaaJlui*ll (j^a 4 _sL jll Sa. JJ Leonard Nelson 
(j^<aj i j j ..;lj'i (J (g^j .(jajJI j «"- Cj^Kiuall (jjUaj (j^aljpsl (jjJ 
(jl QJ> “'b’ ,J J)JaL a tiLSj^ V dJal fLaa . i l (jSLlj 4 JjlaJl jj*2 (ji 

(o-& <Ai_y-A^UI Ir. (ji (J j~*>Til ■ jj ■■«lj*« (_^ijJ ' *;l "j 4>—*kij 
^ j; la II kluA-=J! _JJ .j.hll ji 4^..ta& ^j\ ,mll (j_^ill «.!_)jj3 _jl 4 ( _ s Ja_ui_^ll 

i.i UVn liLJj J-«i (^i-uJall A jib'll Sxua> Cj^£_uLs ^aJL ^_1 4_jc.Lai^yi 
l—alc. jjj ■ 11j| 4_jLa]l (^—9 Cjl—ul^p (J ij-fli ^ h» a I _j jLaU (J nVnll 

,A^Je>La]l 

j «* ft _yoll 4-aJlxall ^ jj-«j| ■ —4 j uk- Jj-ljui! (jl 

CollingwOod jlj—a} i gSL^ <_£_>£all £jjLj 1I ^_a 4 K - 1 L a. l l 

Oal^iLalL j^S*' y *.‘'W Lj&Ij (jj^j jji ^LSaVl j-a ^ ^ylc. 

«j-uJj 4iiLJj ^^ .Lgi&J <* ‘"''j ■ -*•*- -*H ■ ”'»■■• ( ,jll aIIuiV^jj 

4. l )»hi '^ «» - Xi 4 Kigali 3^ jyjlj 3* T~* a ■%. 11. » (jli 4JaaJI 

Ajj 7» 'l_gS jail Aft] 4a&aS .(Jj)1»lI1j lli^Kiaiall jj.nl A ll tjjkoj 
cIiSL^LamaII .ij.iakj 4 j £ jjpJl ..j (ji-j (J-ilall 

.(Jjtillj Lgl.-y j^JaSI kl£V£Luia]l 4 Jju ( gA l^l-k jSiall Jjlaa (^jll 

SjJi]| o^Sa (jl";Leibniz j T».\^ <j-c- (Jji L-oS 

La !)Li]j 4 > »iii clia^II i gk ^tL^ia aJSjuaaU <Lv (j^all \ g.t«a‘i 

ilgiaj ^»IS <d ^-le- I^Laj&l 4 “'Kill .9 ^■jLi'ii.ai ljj| ^51 j]l ,4 K mi .all 

c-(JjLA. (j-a VI 4K i«.aU ^g-A L^a 1—S^Jlj (jl ^jL*> ...i \Jul t 5- ! j*v 
(J_j a~i (j{ |jui (jSLoj V4Jjj3kjljS 4^aJ9 (_^ill (Jjl^jll ^a ( n )_"l ^l-k 4 i*4l 'ml 
(_^aJI .1 j-k_^ll jl j» (jl i.*.) j-k iL-a 4K iwa 3 -^- ig -9 (j °~-l j^»«H (ji_j 

lift .L^JLj juli A3 4ji jA 1 a 4JSja4 4 j ^ ^ ■ ■• * 

(^aJI -^5 _>-£ail ial ii iil l (j-c. Panglosian £ jl— 3 ^ ■*; (J-ililall (_^i j_ll 
•ill) (^A Lajlj Igl-N LiljLv (^jll oJja.j]I Cj jl^uLall (j{ «.■ ~—_jll I ig -i ~ jl“■ «\ 
-Vflil «.l_J_M 1 £-oil 4 J m\l\j vbalma ^aVl 3" T~ J -3*ilLi liafl (^jll 

(Jjuia (jJc. A^ a Sxj jj-all ^lj La (JSS/I 4_jLalij _jj ■ ■•»*! ji (^jJaLall 

3 a4.i iSl _^1_3 _jLaij (^_lil 4ljj\£_uLall 3 y-9 4jjSill (jl m'VI (j— » ’ 
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L.. . .. . I A 7>j ^_3 i .j Jl 31 !ja 1 ^ jS 

liLIj (J ■°j 1 ■» n V- ^ *«*»- tLa j£itl La a .*, - *t \ 'i 1L ' V Aj_y§ a ^ 

.Ayll lAAiJ aK.^ 11 3a. ^ 

AjIJ ji j cilJAt 

'i $•>"' <tjr alt Aj wij'iLLtStSLaaJl Lh» ,JJ ■ -alUj i^ajLlll 

v 8 ^ a (j) _5__^-JLall <— sIaaS/I ^J, i^» a_c- jLSaVI ^sj_jLj - L_ 

_)_jLaJJ v -Aj .n^Laa (j-a A J tn-ll Lo£ 

l-XA ij—aj ^ _jjk ^.iL .gSf' A C *•** <j^ J 

Ajli La ^A-taajj ^-A jLSaVl ^ A ag ail (JySj t(J_Llaiail 

nJLLati (Jji . u ^ \& A •■< J Lol£) Aj 3 IjjSfl Laj ( _ s aaaLo]l ^3 (_>aLjJl 

A — A — Mil _jl —II jj_& LPj) J' A_aaljAj 5j 

f_l5Loll *_lAJ-aoll t a ■ ti iiAiiiI ‘Jj i—jl j_JC.VI Ll r - 4 J ■ all 

.^jjaL-aVl (jjAjj^ali A-aA3 Loj AjjlSa jjSI Aj*_pJ (jJaSj ^»ja_ji i«_j_ jLjAj 
S-L&] (j-® (j£L]l (JS-all ^Ly i_j_yl*aSM IjA ^-\.%.~ii>;j {^il! j_£_j£ail ^sjjLill j 
l^-ic. UUjlj L$ji 19 -lc- A “lagai £ jj_all j .iVljj . (_>aayaajj]lj Ac.L_uoJl 
^j-a ^jjjy Lojjj tAUfcAa»y 
(^3 A_jLa*_j ji (_J_ol£JL lyj&Li-a a ti ■.. ail ' c-a^JaJ 

a jL«aVI lAjjLaaa 

lilL J _jj]I ^cyjlall ^jjlali j^a g- jill I^A ^^ic. ... 

_j]| >-fl.1 j j . J _kiLia (J^ ~".*_J AaI^j i r» ^^SLa-jJaja A_3Jj A . 3.1A 

(_^i <_J-Aa _j _jjJaa LaS (JS»U ^JOaia ^jjLj t ^-\j»ojall 

_jA j .A ~i\ -gj-L ^_a LaLai A_ jLa »j\Hl ^u_jLall (ja (J^-“ 

^ (^aJ| (_j_jLaVl (jaiij (i2jLliac>>U ^la_^3l ^jlaall (Jj 1 ^- >aj 

VJ ,(jajV1 ^L ... ^ lr, ujljji ill AL>iL■> (_)j^ ■-*' Aj«. lj-v ,^yljaaJl Aj 

iA_J} ^.J^n'i'i A3 ,_^aJI ^ ^JjLall (j-a LaL g j 1 .ala^a Lc. jj >iILjA (j^ 

.explanatory history i/ja^saJI 

(jSJj "Aajh* \l (JjtaJI" Aa]IS La j^gJc. i.^ )tn-v3 Q _>aAJ (ji IjA Li3AA (jaal 
(ji _jll (j-o _5 ,ojll3 La l_ylL5 AjLa.1 t_in.ill junij Laaal lj9AA 

(jJe. i_sj2 ‘^tajLill ^-o ,_3 -*a! _jL>.4bU J jLjjLJI 
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l_aS jl 4? L*Jl ^sjjLj VgjA f _ g Lu ' u * ' '^ 1 

jJLxll 3 _* 5 j ji Aj V .if j j .t ji'S ll »jjlaj £-° (^-“J flc. cffi 13^3 

J *;<i ^J] ^IWm 4_jj J jr-- tJjliSkbU ,^-La jil i_)Slxjilj (JgWlj Loj 3 \ > .>»lj 
JJ*il J i_jU*-jVI t>bj& J) J*iH-J cs***} Ji* Qijl J J=>-» 3* 

V tLoloj a ■■«' <_)jL-cVVjj , 1 a jj-uijj Ajiajll ujLSUjII <-1 JJ 3 “®^ 

£ jja-o J jj~« , 3-0 jJ&i OJ^i J 1 j) -jLSkflVl £ J>® c^* - •*# 

jji .I_J V £EJjl_jil jjL_s>jl I vm ». - o ,jj-Sj 3^ 

3 ~'V-' IjLoi ;<Jj-® 0-“ ® I' ■ ■’' <\ g ift Ajla3MJ Aii*nbM £ J-Ia ^j-iC' «-_lJ-^JJ 
3 ' (Jji*j jLj IjLol ?A mo CjUJjjC-1 J JjaC ' J^Aoll 

3-9 AjjSall > jHa"»U 3 JJJI *—*ajS ?<ii] j 3 ^ 3t^ J t 5 ^®J jlSflbU <3?*-° 
A_£ ja. 3 ■" 2 3 ^ ill tlA_Sj»JI i"i r -jsj < —L -j S ji tj—ii ^ jWi 

<”>?*>! 

4ja-j_iJa_5j (^^J&ail £sjjl_jil (J\ .><9 ^-3 A — ul j-lil <~i II j l—o u a m bU 

^jj. 3 cl j^i ilxj Ajjjjuiij]l 2JLa. joil < __ s -St o jjjS AajJ JJ Aji—aj 

3- 9 jjiiSJl 3-iJ Aljjx—a ■ ^ *'■ ■■ lilij JxiJ 4 <J_j>iLa jX Lu 3 _ji ^ll_jll 

4- JloSn ^j-a_*J ^li-il l J j_A j tA a n i hi l jyjl—J 3 ) .^1—iil 

(jlc. AjjA jaJI 

£ jj-oill jj$Ja 3 ' ®J^ A->J-^ 3>* a 'W^ (3®^ *(JIa<JI 

3 jail Lla.jl j^ji* *'j) li^ A - 9 £ - q A -o--i 3 ^ ^i*jj ^ i"ll 1 *l 1 »aVI ^ y »« f*i l JJSVI 

Qj*- j - t.lil. mljjil 3-9 JjlA JJlf- 4 _jIjS Aai .Aiialoj J--C - ^uljil 

3j-i.ij t Peirce u-J^J Mil J-? j ‘ Whewell<Jjjj ‘JajLS «.ljl 3& 
tiilij ^-9 ,^>Jxii .i c>ll ...Ull j^gjil Iaa 3 c - jJ IjjjS j« 
^-ic. ^j-iUil 3jiil ALwi^ti ( ->h»o jlalc.1 1. ijij 3c. IjI»a «-> JcU-ijj 
( >.g.-all 3 d ® jl ^jiLail 3-0 A_jLj -J j-if. 3^1—^! 3j^l <jr® 3 >Iaj - 

3VI L’u.li v JJ V , ,1 la II A mo-till A_jLobii 2 . J; u» ^ ijsbli 

ja*..,*yi 3^“^!J Uab_jlj-ajluuiU ^jj-uijll ^JjUli Aj-uyijll JajiaaJl 

(' V ) ^ejjall o^J 

jLSai 3I t-S -ic- A_Jj_jla ojJial jj_j_ull j 1^16 jLSal j-° <3^1 -^i 
jia > 3-i& 3 «IjII 3jail jSa LJ ic. I^a. SjjjS a^j^j »*iioja 3^J^J 
33 LoA jl£al j;UI j ^"1 CjVli-ollj <—u&ll 3® ^ j><"»** V Aifr (J>ujSj p 
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jx Uc.' jJ jjSJ .0 jJflJI tiilJj pLjjl IjjLallj iljjUau jj j <1 . ■ ja 
ji -I^LLa - Hobbes Jjj* ja&j '_>&*' ujjjjj jjSjj J*x 
‘Lwj£ »iLli jx CjUxI .ixj jla ‘Malebrance i_£jlj^Laji BoyleJ jjj 

(JJJjJ jaJ -liJj ,£_jLo (_J£_JLj C-' • j£j Cjlj1x.yi ^jiaJ dul£ lajjc. j 

jl /•» H -ix. ,jJJ jJc jaLiJI jj-HI jSa <^h jjfLuj jjjjj 4iajA 4*51 j 
Jijlxka ji aJ ji** 4*alj l . g . lo (J » •> i ji Vulc . wjafcj j£}j iQd nauseam 
4 _jjS£SI CjLaIxjVU ji -ilj5 S?Lj jjjll aljas j] 

u-ijj « . a ]l j-a i .<-»! xal .Ljxuiij j l*jl_wi ( _U-» tl jLilljl ■■■ j*yi 

\ 4_jlAj ^j_ 3 4_£jj\iLjjJI 4ta ■ ■•laflj I A* 1 Jjlj 23 jjjjLi] j jjjjj ji ' 'j j~- 

4_jjjI£j.i]I djl JJ .<Vj]l (_j^i 3_j t4a w-AjuaSf <Lagj]£ ji V] t4j_jSflll 
4_sl«*Jl ei-A j-u jj £j .211 .(^yL-Jall LaA jj£L1j (_yS ^. ^>MI UL La.ijx 

£jlj» J j .ii j jfr A*I (Jc-LwsJ jl <iSb £a -t jajll ja SjjjJ At=k (J^ *’•' 
i—jj jjl_SkJJ L_a ijJ_i ij ><->la.a.il 4_wuJjuJI jLj «j_jjjj] ji jjj_jj (jtj 
, jjjjjj jjixl ja JS 4waJ& Lai A i-^ L....1I i*'I jj .-.at\l 


ol ' J—wJI 4 j oj.lj]l ji 4 III ft]' 4jjaVl 0.1A (J^Lia. jj» Jajj LaS J 

j_A .ij V 4_ji jj A’L’il e. j-all i_)jaj j ‘4_kUajlx ■'• -j^ (J jilil £jjjljll (^5 
jLSaVI ^JjLjl 43J mail (jjajjlllj o.Vll i .ill gA\ *ia]I jX \_a c f . t J 
> —a. mS ^gJJ (Jxai jlSSJttla JaV' j^jJx JXjj jl*j j^jII j 

ill 4 .j _i.iil.mVl (J—ilxi]l cla) > %_yj j U~n ;1 _ag j 3 ujljji 

4x1 JJ j^j]! dllj j«.aj->]Ij (j U . n 4 _uU3I j i jVI ,_yX ^LiJl j*_j jj> I g a j 


.IxLjj LajJ jUjLuij ja jj]c-lill Cjljlijcl jj-- a"^ 4ijlx^a (_^i 


jLS C_l_Jjs]l (JAA^Lj .lioXjJI jllftjj ("jLSfiVI SAXj"j « AjAl.&atl 
jl^aVl j^ jjSi ji wl J ^jjj jaJilj jlSaVl ^cjjLj 4 ajIj^] ^jLuJI L«^;1l 
^j-gia jLS ,4_Lljia 4_ua j sj-j3 JJX 1_A jjiaj] 115j j.>>ja]lj 4.\»<n?all 

habeas ^yjLaanlil jl» -W' i^faj t ^ a hal l Jj*j]l 4lwJu.il 3j£5j t jliall 
Jail jj j 4 ail 4_L jla ojas] (_JxaJ CajLS ^j]l ullLjlaSJI yA^*^COrpUS 
iLxlia lilJj J^j jwlj 0 JjLj]I (^9 t 4j-,,L...,Vl jjW*\l vJLil^a ^jj 

Uiaji <jIxx!X^ 3 j4j - J a<->. .U ^*1 JjAaII JfcjlJU^ oaV 0_;V^«a^) flj ^LJaS 

(^-a^jl <L5 jj W-*_^iaii 1JA 

209 



4u £Ui £* ? jlSaVI ~ jU *u ji ^SjSj i/*^ u Ai^VWa 

jjSjjIL ^3-Luj j_u£ J< ■* « <■. . Ma a e-^^Lu tAj]jVl Vgjjijiia-a 

^**\Lovejoy iSj >^ W , ^ c ’ '-**£) ji j <^i “’^ <-^ “’• 

,"e.lakjll a j£s" 

' > .a jjA. 1 >T. jLSaVl ji 4jja=k (Jj&LaJu 4 ->lL.aI' ai* (JL tAj^U j«a 
«,La oj£su * j-aU aO-^aflJ La U.Sji LLs .O***# 

4 jjlc.Ua j* £»a ji jlia) fjh l$iiaJJ <-jjSj tl^aAaj-y i_Sj£ (Jji jl 

jl ^j-^sul jAlJl ■l.i.W'iti lia t a ilWij Sa> jjj£ tliVla. .^JLlI jc- 

|juk - .-j (jUI j <a^l CjIjLSjC. 1 4*11 .a <3*' afc * L>a»J-^ La »J-^ 3 

^Uaj t^Aila^l (j^*J j£U) t3 n.VaJI JllLil j-UI > “l- > . >> ji LSj .^ jgL5 l 
j-& FaradaytjLIjLa fj-gia ji ta.aL-11 j-& jjjjj LjLSI 

«.lji J-S jjJSLa j_& LLiSlI ( _ s —1) i4_lj.UI j-& jjJ-A f J-frL ji ‘aj-SU 

a Li=^lU ^ *«« j&Lall 

^ L- _jjSjjlt Lgja 4-.jp> jj£i Luj i(_$ ji.i > _ ni l m i cULa jSl 

i ~ L \ LaS j .^akjjUill (J jL’ill ^Lai a^\—^ 4 “ l l lie, j jg ^ . aJ_jLa jlSal 

jj <j (ji »;*j iljljuxul) ei-A (_Jj-a j j -u i j j . J j K~n j j- LTi jlSaVl ji 
j^a JLilj-iijII aAA j-j-.-.i-'i j-iLjj . jLSdVl ^JjUjl 4. J ». </i jU ^Lg-all J-a.1 
4 _ij j^-djll 4^ i .*51 jUlal (^3 La a jSa] JjAiall ^wajil (_ylj _)lajH cJ-^L. 
^Jill jXtxiul 4^J> (j-aj .ajal*M ( jf ^5ll 

al&j]l (jJl) A_alc j i »<iJ jJiij ji ij V ‘Ui*-* ^LiLaC. 

4Aj42aJI .***1 . ..l^j a 4jL ^^iall t5^) J ^ 1 ^ ' (ja 

‘natural regularity al^>JaVI" u' lW— 

J j ^ » j-a aa 4^j.-j]l (^ ^eJjUll (JjS (ja A^JjU ^jjj \ Vi^ a j (^ill 

A_ji L ^-1' t ^ Iajs ^a \ Vi^aj , j_Uc- yl ni l j^®JI j j 

a »j;Lti (jjjla SjSa jij (_$al_jVI ^>1 h i ll a Ln'ij ojL l liii ja (jis 

■ jl jJaVI ^ jj jc. LaLaj 4 al’i^'i Ajjaj 4_ijj^ajj 4 JI a J*-J (^jll 

(jjjiall j 4(^1.44*11 J<LA? ( iL 1 al l jj. SU A. j.m . li U c ai >4ll A Li *1 j ( ^wj xLI I 
J L\U ^ajjjal * wall j j . «->"il l ^cjjU aj*J aJjLw» AjI jj .(^jL. jaj 

jSill a_jRii ji ^_*4jVl (jL^S?! ^jjLj j-c. jjj ^ »jii*U I 
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liLli La jUa) ^_3 £jlill (Cl_jA^Ul J (j^a 2L£ 

,Loja> (_} »* alb Al_jLa_a 

jj JVi/vl l liA £-^o jll j h-4l l (jl i->'i ((jj^ae.1 LSji't** .lie.J 
Lgj (Li^* (ill ^jjiill (je. (jji.t. i-stl Ajc. jj jA (^jSall «jjUil 

LfjAaS J*i L«£ tLck. jjSI jla .a jjJoS jLmm jx. j» j#** ji La SjSa 

ojSa ^ylc. lialj -ia jlixJj ,j_jlailai (j* 5\S <ji (Lovejoy 

I all4 a 1*1 ALl^Lui" (ji Ajljlj] 1 -J 1-*U*> A ^ iitiul l 

"■ULuix" (jl (Holton tJ-*^ b»S (bi£i jJj .Lagia <J£ <_sil Ljia. 
j-Sall ti? —a Sjjlj_iaJI <)? _a discontinuity j ol ji ^LJaaiVI 

I g -> J» s-t jj (j -0 ViJ (Jj\ ■ .will (ja jjiT.ll (_pa_yaC. liili (_£ijjj >aq ■*■ >tl 

A. 411-4 <a A jhl_jAaj2lt «■** La»Vl ^j^JaSl^La (jjt l 1 ^ (J^Lu Jjfrj t^n^. 

b» ^ Planck ji BohrjjJ Lgj fb. ^jll <iile.LLSjVI (j& b»Laj 

(j-a *■“ A ><*»5lTiia (jjj A ill 9 <i Ail jSall ^jjbl jLVi 1 ^Vic. AouiSi (^ill 

j »>aj lilh (Ja ?(. aftJ ji (Ajjbij Ajlfila tAi j*'j^ I(_)m 

j i »«*wil l ^-3 A ».l<iT-ib frLuj A_j| (a5 Jc- (J>jt J Aj ^jij \^a 

a j-=». <JS JjjJalj ^uAlLall (jl ^AlaiiLuiVl fjAlLall jIuxaII 

i-*j (_ 5 jj_uax (ji .lie. Stasis ( "' I »*l l (jialjbslj ((jQK m <i1I 1 

.(jp _^all A n jjlal ^Jiall ^ijJallbS/l AjLuu 

(j-C- (^ -iL'i' l ojjj-^a > ^j' AJuiaJl - jAjj'-'U j Aja ...Uti A—kiilj^l! (j] 

A_usl_^j] x , « lg 4 _jll s^_£s jl ^\a*il (_jjl . .Sf\ 

OJ'j-Sj ‘Duhem fJ-AJ -ja (jjj-Sixll (_ k» jj j) _>-Si3l ^jjLill 
^iL» JS-Si l^jjji as Feyerabend ‘ Hanson (>-jUj (Quine 

ai_j-Lo]l ^JALLallj ^ \bj ■--" A_^.l_jj —jil (^“* <J ^ _^Sall (ji ..<-il ^ji 
( ’( i'l V ‘ J CjLjS^aII liLSj tliLij£La (J ^ *W A_k^aL4jl LUoiaailj 
Liilc. uaj V «illil A>iVij - lAi^Laj <■ aS") (jl iUi L",.,-. j -La^Loj 

ai-A (jS? (j-lc. A_ a l r . A a, n*ii i.gjajji'i ji ^jaLLoII ~jj °"' 

(i1-9J (_jl ^_3 (J-a*j ("i.m1a.j1I 'i jHa~i" l.gjlc. (_3 Uni j_jSV' (jL-uiVI 

Cjj-»ll ts-^® (ji liAj ((l>s 9_>J1 ji) iJjjall 5Jlia Cili_a .j (ji*-« 

(jl — a jj i hi oil i\ a*i&Vi CjIj j4"' jidusfij (^_3 (_s_e.jj ^li I_a — (_^j_Sall 

(J jl-v'iH A j ml ■ .Vi A_jli^_j I g a ■ «*i^J i—lllaill ai_A (J *-» ^_a (J i »*<_« 
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LlSal lAaj 6_)jAj * ■ 'J 

\t- J '<i 3_a.^)Aj tji A_l V >*~l\ I ,il jAlt j^-3 la_jlLa el Ji Lo 

A—IaIALoII 4 V. "\ l 2 ja ..'il l t — <1 aN»U •*■«' CA—1^. t j» « ^r» i 4_lioJ j^jl_>-“ 
JAaJI iJUj a-ja*JI ^jaLLJI jjj systematic interconnections 
IaLJ <ji Ua ji IAti .contemporaneous jl»ll ji) 5j ■ 
iJjAjtli Locke *^i>S IaLJ ji ‘(3^°^' lA-°J ll tlPj^ 

2_waLaJI -A AJ'«* !__yasJu (ji Aj V (AjSIaII 4«o jfLaJI Je. ^ jjEal l 

<_LjS i^JuJajA Jjlfcjpo (jj^Li jl Aj V. Ji^sSjUj io AiSlSjj 

La y>£. j_sJ ji ( 3 ■■'' o JL3 Jj <uia2l A^u CjI ■& Jj (»jAJj ^Al 

jj2ll lAA IaA wisfcj 4 \S . »/') ! Ja. t _gic. 

UbJ ."^ ^Sfi" j " v (jjj 2_jjlL«il a*j a_^jj 

^ej J_j] 4 j mujjII 4 aj^«jU (jl_j i^c.J-11 ^Li ^-m i jI ^ j ‘ jA-aJI 

^uaj 11 -I ]a«ll jjj_j SLaSI 11 jnt j » ' ■ (jLSk L^» _jVS 9 Sfi 

JU—iilj iVerstehen u 4 —“ja —1 Dilthy i/l—5li 5 —.Jja <j) .j ; »* « 

i"4_lic. " J^.1 i_iJ. M-,\.rt jl£ai jJjill SAlft]- _J AjjaJjS 

jjj—SUl "A walLo” a skinner * * ^—*3*1 ls —^—^VW 

Jjj-Iaiall (jC. I Jw . m ijI » ■ } * •> ^ la»J t 

2_jia*JI aAA ,jL3 “ S ^ '•• ' 4 a 4 tiilA jji f£.^j 

jj |ji A_J V .^pLJaVi ^ jj—oU 4 _a^s f-Aii 

<jL_*lV' A__sk. |_3-^J '—«) jl-SaS?! Z j3jSj <_J_aV' (j-Sc- ^ 

A-jiaSj ^»l^j ji i. i..>j LaS ("Ji;fl~i .uVI Re 2 eptionsgeschichte 

(j) .<-)L^C-Aji (^aJI j£Lall Jit 2 —iaill lji>L-aj 

4_=k. jAj l_a Sj^a aJjj l^aJI (J *ii 2 CA jlaC. ji A—alLa 

i t j Sai l oAJS ^ «Vi 2 is i*s _JJ • ■ 4 "' - ' V (J <aVSHi LaJLc. jJ e^j j)S 

jLS IaI ° -» (JS—lLj 4 ViVlii oAA £ J_3ail .^Ji^LaJl J-Sil' |» 

j ;<i <a,_;Aj oLuj'yJ 4 ' ■*> < ljj]j tvf >rv. vll AjilaS ^ylc- \ ljJ-iS _y 

<LAk2j Ajiloll lAA jfc jj^JxalAAli ' g /^O ( a_jSJ (^211 UJjlLulSfi .^i 

CjV_»L*I 1 (3f-^ i—«-« \j.i >■ ‘1 J-ai A_Sk jAj oL_iuVi <-&>jjj J J “fc ji 
, JjS?l ^ILoIl AjISjII lAA i—la>jji ,^2JI 4 jii-i ; ai i 4j1Va2—jVI 
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SA^jJl i ^i-v il l aJLsj jjSj ,ji (ja 4ji CAj&yj 

S ~ ’"^J 4_ji jl V 8 ts-2 _jAa!I (U)l_j jj-cajJI (j_« V^J ^AJ ^Uil jJ^Si] 

lil 4 _ s Jia. A_ji ^_fc ji J_j .^jjaLLJI j jLSaVl <....,>->.>r> ^^Sill £ M ^ 
■ Ijt l i’i JjItvIj ijjj (ji Aj V 4ftA_jia i*y US ^|jl Luta_j**a=k_j) 

,^-2 A-alc. A.4.W1.I XiflJ SCjIjjjII <1 Jxaj LgjV i Jaaall 
V .4 _jIjjj1j (_ 3 jLlJI vt .1 a.ill 1 i"**' ->■ ^Jili <j& jill (j* JS 

(ji ji ‘ jLS-<Jl (jC- JjjAjsJjj JjjjLj jjaJl , Jau J jxA J ^ ji 
j jStfiH jjJ) LjAjL Laui t5Jj j! (jx. <j jjAxJy t ju.,.iLi < ..JI -L« ^ 

g * * *» ’J ‘( i y^JjLj UjIa "4JjAll"j "(jl S<all w (Ji# fjAlLall (_pa*J (jU 

gUMijVI AliiC-Vl JaLajI (jft JfiELua JS.* i 4jajj\jll 1 j*i V_ jaj _ jj • -a*» t^all 

j-« j^MA) gjjll 

j|^al*jU jjSjjjl ^ (jUa.Vl (jLS Ia) £jjU2| ^ (ii jaW iflj 

AiS_kSU jg h:.4 4 IS n-a »- ' w.i A5 oAjli jSS^I JJaUll aAa.j ( J ic- 

£cJ_jL_ si 4 j_jj i I'SlH (.*)\ ,.*> jotilU U ^ «" (jiaj_ajLll j Ej^Ja^ _ J SS i 
Uo l ..a'.ll £• j ■ --*(jLa ■■■**" ~j 1*11 - L.« 44 _ jLSi*:/i 

Jjt9 ji t (c ll jj j-«j) 4jUr. ji JajLoi^ IaAs. <jjSj ji Lai tejj*uij 

j»a j^i _j. U t. i4 u LwiLwti _jLSsSM !_jU y’iJ. V tLajof. . ^ -"J•* J_JJA jj^ »*~'^ 

-LSjc.N/1 UjI^jjxj j t>—il^Lllc-VI 4'.-A.,-^M 4 jUJax 4oil ..I I r tj.v Vl 

i^j^uLa J S i t; U jj .1-41 (jj^j iji (_Sj^43' ^4jUll ( _ J Ic- jjlS lili ,4jiUi*jj 
(jJc-Ui! 4_cUaj j\..S.1c.V1 (t**'!. .jlSTt jj , ^j4j j_a 4 4ij, ,jj_Sj (ji ij j\_a 

Ua jA jjSj ."il 'll a"»-- V1 a .La 4_iALa jjjjj ija ,( j44SaJ jUIl 

.vljl _ j_i ..a'i Lil V £ J—ia _JJ kiili (ji _J4C. t^y4^>^]l ^cjjUll (...j.lft JlLaJ 

4 t'n 4_4aj_jU L aAa . ( a A A j jji Aj V ‘(jjj ..a"'!! ^sjjLjII jy^Lli]j 

LiA ,4.. >i4 j ji i4_SjA*j ji t4jjjS ji i^jjx-a aISjC-I 4X-Lu- 3 IjLaJ 

ULv. a_j. U» , ‘l (ji (jSLaj Ua (JjJk _JJjS Jiv UlUA Jl j La ‘ *«j-- <4_ii*JI 

■■ l l a~ii-- *yi i ■ ..a~~i« 

1 '(1)9 jJa V^J^Lall j_iJl (j^a _ jj .. a"i\ l «. — 'I_jl (jj_Sj (ji jj ^ » ° 

(ji ^ _>J4i Ala tjLSaVl ^J_jLj (^g-lc- eLjlJaj t ji . ■•a'iU AUauall ^Aj^ull 

4 jKi l I—ll jIajJI (J >> » . j (j-lc. (_g j*l*v j jji Aj V 4_aj!>La jj ..Ij ClljUc. (_^i 

213 



Jajj-ill CjIjLjc. (_; >» < , j j ("tjjjt_ 5 —all”) universal statements 

jLioC-VI t—i§_j-o (jJ*j AooJaS lota l ag 'C. (ji Jj V j-oa-ail Vii j 

<jX. Ull jjji Jjiko »a L-vU ^ jj^aoll lift Jjjijj .Djxjj ^gk i_oe._)i (_£jll 
(^.oll (OXij (j) 4^U-iiVi g-lj-ii L-a I^J) ^ if* 

?Jl)ljlaoG.Vi ulSl Aoi,jl Llaj^tij AaiiLa (joil_j3 \A jl 1*ifcI (j&aj 

,<J1 j-tail IjA 4_>lo».) Lag J (jaa'il) J3 (jlftlii_a jllo^ia (J3SM ^gie. J=a ji 
<Ji (jlo (joaStall jij (jooe.Lao^.Vl (jooalajl (j-a lo£ Ijl 

AjjuiftjJI SiLaJI jl \g t^jSVI «*-l -'*' 7 ~yi <-Js3j-all i_UtaJ c*iJa .j till jlio&VI 
i—a I Li ^ji J_j V *' l| '‘ ,r - i(t3 AialaH lj_A (j_a _j ,1 «ft*» (^JLolloj )t(jo.1 a~i« all 
^ J_jj >a_A-J AJ <tt1>l <—flJi_ya] 1,1.1 V a Lfr jo (joil jJ5 

^_a tll.lAo j^jII tiili tgs _ic.i) (a _ja^)iLj 4_J Colj’Jioe.VI (ja JJ^-a 

aJLsJI ol* .(explanandum jd-a&M ^k jl * (i? -UI 

jLioC-VI 1.1 g I (jrt.1 »^-»a\l .1 •?*.' (jl ^.LiL J< A_olijVl Liiaj£ j*i >>i 

^ J> —<a _$aib aL-bs A-l i cAjsi 'jk I Jl_j3k _ya (jlS (z ja^jilo Ai 3 -0 J*) 

^JLolloj) a jLao&VI (JjSj Z (jl ..VAam »il (jjl l n^aj , (x j-a_>lb aJ 

i jO-taSoit (ja £-_jill IjA jl£aVl jijja ^3% La Ijjljj .(ALL IjLai JJ...19T) 
(Jj a t, <a^J V ( % .g.ahn a (ji ^g-J] £-^_J4 liLlj (jS? tA-.ta A .lil V lj_A j 

"(jjjljiil" (J-Itaa (Jj-jS (jjic .jj V lilj tjlijcVI ^gtajaJI t lA.Iajj 
A_iC.Laoa.VI •■■a~'ll (jV IjjlatiSH (_j_a IJ_A \ gj\fr .1 a~iaj j^-oll 

( vli»a ,jLS Laij t j_uS (JS-taJ (Jj.,l8all _jJ_u-Sjii l iaa’l (J-laJ V jLiofriU 

JojJI IJA Joe. Aliialoaj (^ioSli t^-t ia\l 1 JA <Joa guUoj ^ogj ^ljLx]I (Joaaill 

,loA 

J j)}\ (jjJ^aiLj Ajjlla IjooS Aolc. jLaofcVI ^o JS3 ](^iloll (jjjLIi Lai 
\iaaa (LiA ^jJa^oij , jLaoc. jU Aojjllxil t^jljotaioil Aolc. (jilaj JJ La J&J 
(jic. IgsjLi'i tilll Jjij j ,j££c. jlaoc.1 (joiljS ji JC.I jk (jjaxo “* -vl^j. ji 

j Laoc .VI t _yaJij (j_j£ai jji (iloojJ ^^j-oil (JJ3 i 5ju«-a jlaoc.1 J-ftjl _ja 
LaSj ^_a^ aJ_S jo (J-oij (^i .1 ,■> j ^-1 AjSf l(^_al_^iJI nil ^^.3 

Jaiia CibLaotVI (jj ijtj (jjJoVitSl »l t^c-Vt" (jl ^Lail \S^)i *aaoil A_j_jilai 

_jj > i 8~ill (j-a Jaai II Ij-A (jV l_ < )iaj_j _ ^"Lgolc. ^JalS (Joij j il ,j_jSo Lajjc. 
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4—jljJ l_L jiaj (jLSaVl £S4 jLj Jj—ij tjl-S-aV AjjAjJL LoIaj La^la 1*1 

\^jJUl Jalaa-oil (_1 "~'la jj. ^a*tl J a i 

ji) t j_jLiL*<i (at £jjJI (Ja «—ia3_y« ^ (jjjj^Uxll ftLja&Vl JS J 
.b O - IjISjC .1 ji qj • '—*qj 

i 1jj>IaC’ lj} * <*ir» L iiAuj jjlS | Y j 
.(a (^‘‘(jr^') ai ^ J’na . H jlS (V) 

.bi jISj&VI ((J^ j"' ‘U-aSJ ji) (_Jj 3 .lai (£) 

$L*aaljj3l o_>xU p J JaLa-Jl <ja ( i ) j (V) (jljjliJI V 

i .W t rfi i ti? ^a (^ ) sjbxil Lai \gV..<-» Lila. t"inj <ji (JJjll j 

.HI o' *• *' ^ >*J 4 j'i'^'1 DQJ «nit <■' )1 .xllpj ^jL.*i . ..* ‘La ^ ^J| 

^ft^ jLlli CjUdbaflyjiil Ijil l jj.4 A_jJLcl U 1 

j»i <JLa-a!l Iaa CjlAa!i*-iil A_aJ jflj ( ^£ ^J^lac. Q jf~- ji Lu^lae. ‘Laic. 4 a. ■-. ! 

(ji <• aj^A (AiS^i-oll ^_A ( ^ ) A-ll^ jji o« qX »\1 ^gic J .V 

.( 1 ) JaajJl ^5^1x0 ji (Jjjl jS (Jg*SSSu 

Aj A_JjaxA]l 4_jLa.^/l ixj t*.i ja (A-Latj _ji Jl j »J1 IaA <. > '<■*■'' q^j y 
.({jjjL-jJl { % .. U1 iU_La) jl_£abU ^jjl_j Ljjj-i-la L>_miLJ' ^L.-^ 
t^-i^laxll j>\g*i&Vl jc 4 j^jU.* i\ ^A~n~i> >i Sjj^ViaII ‘CalsJl o^jl^aHs ^kJLj 
V_J o^Jall LaI& J_sjl_iA \ gi^ A J JaSa CjLjjiajll ojlA (JiLa ,jV 

£>ji-A jlijcyi diLjo^j (Jjjiaj LlLlS oj .(' ) 4 J. >.'ati ^3 (JiixJ) 

"*—_jj" J Ljiuwaj ^-3 A*4X) La < _ 3 _1c . ill ■% (J^ •»; A-olaj IAjjXj 

vllLj^laj ^ia»A ,jLa t JjVl ^ (1>O-^i LaSj .Q.V.^aII -Ml 

LjjS? ^ Ajj-uIL jjjS ^aj CjI j OJ^* t 3 ®^* ^L 2 c.y' 

,i_J&ja 1) £•!jji ja l^a Jj^aA ^a (JaIxai 

»Aj\jil (JLijoll ‘** 1 *«'^ (vIIa (AjjljtluVI 4 jiNtoll A^jlaj 

A-JI& (J\ A ~ia l La^gJc ^lajcVl lgj3 (Jact.-vj diJca^j ^11 

((jilj .^IjaI' jjjijjJJAyi JjLjII Oji fjlc. IjIajcI (lia 4 . jij Ija. 

ji ^JxJi ^_j^_a1 a Kj »hj »xi_yMi (_j jai liUj - ^ «j y (\_bio LaS 
aV.y Ajijaa Ajaj CjyLa 1 ^ 1 x 3 y j^oSall ^oJjaII 
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2_iaAj ,j-o \ g ilWn A-ojl—u-all JaJJ—Li' J-AiJ 

sJja.jll i—LSI_ jj»] 1 ^1 j-ii ,jLa t4jlaliiLMiV I A_uiUutJl ja.1 


jLSj&VI (jij <»jjill i—iLa!ilc. (j-lc- ^ 

.-.v i -vI I » u i*.a ai l «uj J-&li]l tLil.ll-ajc.lj o_ j\ mai ^ .. « .i V) 

j_i _j*ll - . »-| 4 jLl . ,.Sf I ^ jLai gM'jis jJ _jSa!I ^Jju i IjSl^ L 

Jjja^a J< ■“■■' Caij U> Igjli t^Ajil jSiuiVI £iLaiiL AjjLLo (J jSill £ 

- 1 a jj."4-1 ^..t.ijjj ^jJl a'c.V1 .—aatj* (_jx A lji . o A. u . i ’i 

di-jl£ presupposition i 3 .» L walj-J9'ifl 0-& u) 

^jj-dlsjl (jj-kjjjJI Lx-ilc. Aajfel l ^all ^ Lil n'i.n'if 1 £ ijJijll dal jjila aJ 


tJj-aSj "'ll * % ...I. .VI ^jAlLall JJ <J j—jajll Jjj^jjjS S j£Sj .1 JJJ^ 
LiA 2l< „U ^£LJl l j-. Jjjj Ajvjjj-oJI tLiljUije.'lfl «•! jj ttliilS L»£ 
presuppositional (jbl^iaVI ts-^- J_jlaiil <ji «^- A 

.o^>a j a. ^ LoLoj ijU l iJ 4«>aj ijiVl tj^ 0 ) analysis 

j ^ lf_ - '.- Aj~kjjLil! .-.Ij. ^ -Ml ^c.l^.1 t—il.ll Vic. I Aj£juj 

jj_uufij A_'i5Laj 'if (jjUj iLgJ jxLuJJ A Qj .. - . al l AjI > > |1 j3al (j-a j»jl ■ *-! 

4 l".'.- •->- M 1*. . -' ■ -jl . -.' ^ W.1 jj..j- *if J lgj.uA> 4 aw .-j.il (.-|\,JL>»1 JJSVI 

^jjL_j 1I - i »j V av^LJj O—^ 'j -Sflj 4 a. . .-J.U <->\, jJ-i l_jiaVI f*l — l a (j—-o 

"'ll (jjlc-lill (J ’ a J IjL-ul 4_-kislxo] 4_ili <_>i ^j> ..all ^ j jl ljls'ifI 
j-gi tljj ‘(_5^jki (jj> <Luua 3I OLujaljjaV I l j* A. In -a <6 ja%4 


.jjucsj (AxaA) Uj5si jiwj t^ill lAjjUJl (jjo . .il l >1 1 11 a 


^Laac-Vl £? jl—«j gyjl —*j (<Ju*iJL UllAiU ^-jJl Cjlj^AaiSl (j_c. I Aji.j j 
‘<_ p-Aj VI ; jLSaSfl ts^ & ' j^ > *i iSj^ AjSc. (j-o oaa 

^yic. <i& _jill 4_u^la*Jl (jjjlji \ g.js L /uxI La jliial 

i»i_j Ai 4_.ru-vU Ja-ttj jjl .(^?-_pll aj-gj IjLSj) Aju J^ijl J-»$ l) 

Aj>" ^Jjjkl Aie. jl jj ><*>» II A^.1 ^ji LaLoj V j j to^aj I ~>J". . a jLl&l 

AjIS ^3 _ji (_^_)Al Aul=u ^ 1JT■> jj Lj*ij AiwaAoil JSj 4''jSall 

4jW. in. .uVI _ji AjjI jSj-luVI A_jiiU*JI ul>\_>_^laj lil ( »_la ^ _>-Sa 

^}JLj\_xj> 4 ajS 'll 4 CjV j_aJill aAA A aJLuul Jl - > ja (_^i ^ j j -ail 

,Ajaj ^ Laib A^a.1 jj ^^jll JV^ImiVI 
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J-C- J-A 1^-^' ij) t?J-^j ts-SJ 

A3l^ia—wVl ^3_a3l ^_i 4 j Vjq'll A_jA_aJt jjL-^jj j^j>H aI—SjcVI 

,A.jJ-»l in>iiV) j 

(Jj-aJ Lijl aLi-iiU 3 AJI diilS-ii-JI 3 -^ f^Uill AkliUtaJI ^A_yaj 3 I 
(jjj'j-aJ' OiV j-aJil A. i -.. - .j]lj Aj—iLaaJl ^ILj _^gi .oLaj^l lA_A ^_3 a j i-«A 
(jjLLJI jLjj&VI (Jjxj AaJjj i^^UuJI jlsjc-^iU 4.3331 

3 j_i_saall l-i l „, , u jVL aI—Sj&VI A j*j Vj iAi_*c3l ulil_*^al^)j3!)U 

, AxiLaJl ^jljaiuiVl _ji j»jL^ail 

(j-a j <A J^lajil A_ia.l3l 3-° 4 -vj-v . .- 4 AjU.ti tilij jJuj AS 

LaVLaJl ( _ s -lc. c.j), ■ >>ll alj ,_ji aK^4,1I 3a. ^-A_ja3 >- SAjLojcII Aja.131 

e.j_3l i .';. ; '.*’ n\ tljw.-i l^uilaa Aaj lAA {jjjJaj l<a 3 ) ?AjCj3I 

l^-i jV> % ill a3\ i'i f( j1) 4_aAjLall A-j^j .331 ^SbkVl 3-'“ "It was AjAaoj 

AjIsj 3-^ ^AAj j_^A 4 AAaJ *ilb Axj . AAa_o 3 ^4Jaa j (jua-o j^ac ^1 

3-a ia C3 a-ali j-jij ^j-3 LgJjlcli (^Aa AAaJ 43!^ toAA 3ja3l a31£j 34 

oAL., 31 j Ajj_j— 4a3) .*oll 34 Aa ^yiAl tlg~i\-> ^g3l .*.31 
_ji Sj_J4<a 3 _jSjj £_j 3 *Il J 3 . a3 ! lAA ,(IaS3 j 

oA_& 3-C. 3«* ■•'■' 3< '' .A—alj-ajl Cjl jL-iaJ! oA_A 3—4 3-^ - Aflj 3 -* 

3 -c. a— aLiil 3 a' ,i 3I ji 3*° aa& l_u3 3 j^4j_i to ja.^31 (_Ua 

344j^axJ1 34 k. Ull 3 £ (1 ) ; Jk 3 -a 3 ^' ' * jjj 3 d .Ajj^UtxJl 

(T ) j <l_yji_j 3-sV' >■*A■s jil AjIsj 3 & Alkli jjSVI vkajll Aolaj 3 j'- Aaj.., 

GiLijull 3 j j'l^laJ) 33cLilI 33 3 >1—4 ■ u ' •* a-35j 3j ' •*" a3c 

,Aa4A5j 3^Sfl OlXi^a.lll (_jlc. AaaAfljll 

- \}1Si 3S1 A_ijila*JI ji ^331 Lj^LLLu \ g K; jj LaAjc ljji.31 3A& 3! 

3-0 AjAxII _jj .iflTij Lij U 1.1 A L-il a . .-.j. .■ tA.-klLcll Cli_a3l A.jllil 3_xi 

. •) w.i 3 ^yj} 3j4u> J < ■*.' o 3 J oa i'i ^2 331 jSill ^cjjUj Cjl 

.L 4 A Kir 4 3 S > ^ jjKail A i .l .t iil lj A-4C jl 1-4 3 A IaA t31^ 3^ 

3 L" j- jj 3! 34 AjjLa-a LjL 4 Jj 53 A.aLv.1 Lu3 Lji ^jjsuull '»'*•* AS 
31-S4 .LiA T- ^Ji31 34 A4aj_jlj L-il J.J..Aj ^tA&j Auj^AiaJL 

3-4 ‘V (ol 1-3 ^Lc A 0 " ~- LM 3 LS b) 1—4 A J'-' Ll. <3 3 ^ja-all A— 4g-4 3 I 
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J\ Via jjJc- \ jjla d 1 ^ o' 

-jjjbll ^^S ,jx. Jj>jj ^ib bUS j*Uj -2Jjj bil -^jjiil .*ilb 
Jjjx U jSi v-jbUiN Jja-« <Ja .A jjjUJi eji-ij Jw u& 

Uuj a ..,iV ji Jllj Jt c_Uai lUis-j A#* 

v » JjLult llfc ^3 >$i<JI Ua e lAauUV V?uJ U^J4C.» 

^_a yLU Jjjjj jLS bj Uc. LjjU*-. V»>- ^ u5Uv> 

(jail^511 <>X J£-*$u ^*4 u& JjIj 5 ' JJ-^ 2 

,V ^ tilbjl ^jaSaII jlSafcVl (jX U£USI 

,l$j\JU j=J VU> J-olai <j^ U^y * jjla U ll li* ^ JlaJ* 

(3liJlj ojj->JI ^ bus jjU-ia ±jji Uii U^»JJ3' 

^Ijj JxwjM ^A\ d o±j& d ^4 c£*i ," C y ^ 
j: -.. ; <U) ‘UjiUSI UiSM £- Jil. jtf3x» Aji jA bA aiSSxl 

(jj-uiS ji <o\S2xl J lil -(i-^ *-3* a-jUH sj 5£M 4- 
J^<*' ^ ^J>»3I AiJiJ '^a JU «Uj jxUi Ujj .c/j* 

«bA ju ^ o-^'• 5U5frl yy- **->** u* <&' y^-H ^ **** 
bj lAxUil tjjJ Jbia US [jJok >iS^pj Uil .3^*^' 0° A*-aUJI Sjjiajil 
.',.„,l J •Mioa-ia" i_jUJ iaSa aJ dul£ blijxl JjS .53 U I ■ ^ b d bS Jj§ 

A±Jr 

bliuxl J jl .la jSUll (jl (jlii {ji U*JalU bl niSSi (j-» (_pS*il ts i& j 
J. ■*•-. I a > 'if- tv aSj^Jl (^i ^Ua Jbo&l (J—<a3l jA (JxiSL (jlS 1 —Ms* - 
JA oIa jJiiSI A_jp.j ^s-3 jAbai jA U j .Ci^ul J3 Ajjx-iall UU«a ji 
.".-.ill A_a.u. Uj vj>Sj (jj 4 t(? J!>Uc. Ja*j ^Jflj jSU u4 
l ^y- jj^aiSl (j-o xijA 4J5-11 £bUi Uajjj IaSjU al JJ <_U*1' t>° A}>* 
tbJ Aji a3j*j (jLS (j)j t^SIjSl (^i (^j^ic-^ jA Uj ^»ji} 

JJ . ixp JU aSU UUi t^UuVI ^S>«SI JU- gj ftjl' liA 

jl jjSou UJ LUJ Ls-^UJI ^.iSa (jjiSUJI ISIS (^J .ISoiSSo-ll gHliSl 
vjUuVIj Aib Afc j—J gjlSl ."t^j-uJI ^jSaJI- 

V>« (jr^! '^"' v I "US jio UVU" (JUj U!^iu blUj i^ill 

i o j . ji l j *f.j ... - i ... r V' liSJj j-j*j UUx S-i . aa j . ^ . u «» J ' JjUjSI 

■JjLsIjajVI til Sj j; Uj I jjlc- fj ~Uj Ui^ix JS—Su (jL-U^' 
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JljLA\ tjU I-1A yJaHj .^Sjlxll Ja<jll ^jC. <a.jLaJl 

(J.»^atll l Y&\ L^jpix Aj«_j -/-. I\\'\... VI -j'j 3 Ac-Lall ^A 

(ji V t<J -w i aa< 9 4_jV 1 .(_Sj-^Vl tJjl-iJ' cJ*4-ji i^jLxII 

^ _3 I -Lxlxj A-ii.ivajll ' " ^ itiiajll >U Q ^ —'<V_jjLmcxJ 1 * **A xJjSSlI c_uJj 

L.nxfl.x ^"'•'•*' ^_do t.**l\ xArtlill <-*1 1" L-j^)VVj i*^ •■a"iU 

Ax x lxH jj& .liH.fi’tj dili*xxll 

tI t -_>-?-!I ^^-3 ^da_jxll di^/dit (_Ji- ^ A_jxj (ji ,_paj«JI A3 

^Ia^JLixVI AjA-»x 4_jli t4 j x W il jLSaVl £U_jLj ls _Sc. 4-Lnlaj < uL\ S 

t4_jxlxJl Jjt GVLaaII £X (_J-ol*JJ ^d]l ^cjjLaJI __>j! jA ^3 Ia^w 

n~l -»;ti d)V\ .‘ax £ jda_yj 4-j dl^lSLxxIl t^jua» 

,4_}xjxC. J 3 I »_jj • ^ ^1 AxSjjjjxV I ‘■*1*^^ mm 3! dljl£ _jJ t _jA-JJ 

^iaj-Jl A \-A.1..~k j (j’i 5 Li_*xi3j I^JLui A_3 jjjjjvl_i]| (j^a I jAxIl j 

Lx (jlAxx jA J a . Sft tji (jc- 4_j3^jacx]l 

» 

4 jSj^jAfxl aK jJ -.' jL»*< A^_jj i<jJujjUal 

OuJail ^j_laJI ,jL-J (j\_S Ia] ,4_JxlxJl jjC x J*_J*xll »L.< ] l ^_3 

LxC. J A-xJ 4 _j3j jojxVI dl^^ lioll (jl_iaj JxlSJlj dlaJtc- A3 4 :r-.l .a*-. Vlj 
o jJai iAI jf\ mi LuaJ (jjSj-u AjAjC- t^iLLa jjixd_yll (_gi_j Lx£^ Uja ■ -» 
.j»LaJI (_£_^£all £SJ_;Lj]I £X (Jxlxail dl5\£_dxJI (J_a^ ^Ai_jxj 4_xc^lx (Jj) -a 
A-jAj^til) ^ Z ' JS " ^ "4 joW H jjc" Ax3_j*xll » Li i't jji 1 * 1 ^'^-j IaI LkAaji_j 

LjajjLi Liajaj 1*J tdlii j_axdc. ( _ 5 J& (_£jidi V 

*ALlall aJjxV) (j^a*j Jxbjl J ■>■. >»'» 

(J j 3 ,_j a 4—txaLk^ 1 flj jasLuxil ^ U _j ' .*j _ \ 

J V- » j j^-9ju ^Ubal ,^-=^A_j-x3 JUx l^jf ,j-ki (^jjUlijjaLiixll (jjjJaftljxIl 

^>jjS t(Jj3 (jx Aa.jJ (jlS LxS tAa>.jJ <ji V] , l ^kU±}*')l\ <_$jjcwall (j* 
.Lgia. < _ s _l] jjSllixil jjLmuV^ d a u t) g_jll 4 _jSjjjjx^/I dl!MS-xxM jjx 
j»jAx 4 _jxjJI Ljjl_^ia. (^-3 LAl jj ^.lll jiLj^SVl ( -> h»x tJLixll (J_" ■ (J Jc- 
dl 4 -1-txjj ^l daj^yJx'j/l d^\*s xajl (^Ala.) dul£j ,(3-o jJI JJC. 
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^IjA L^ji ^gJc. U jjj-i j vrP* l>°' J*- J£**£ (j* ^ jjaUuAll 

/^C. 1 jj|jj^ ^_3 1 j» j—u ^jll '"^]au j! 4j_jLaHj_j .ftLiiVt ftli 
5 ''' . „U 5 U' ljU ...ai j i( _£ j_i.l CjljJMJ IjJJ ■ II Ajajj_^o jAiJ ^ilxil 

jJJLo) 4 _jSj jjaUxa]! (3L«uSfl lilij • \ 6 ^ \*\ UaII 4 >,.1 \W . i X /S**< . .■ -A <i K I^IA 

ji ^jlajit (jjU JaLu(jUaxit £ijtjit jSJb Lp-iil (LjjAaJI t_l& Ao 

j v.aj liLoi 1^.4 j Vt ‘4 _jSj JXU») Jj .j.i. ft'i A—l i fe (Jt j 1—o tulllJ_a.S/t 

4_iC. jj (jlj Jjilt i-jlj-i-oJt A_ii tiLuj V . ^it m (JS-iSa Liajl_jia ^JLxil 
(_£Ajit t—aj I .ltjiitj 4^!La tgjjLxojSil AaIjJ J^jlt <Ju_^LX»y\ 

^j.-j tJ A_Sk_jAil < flvLiJ jA vJbvUikVt tjA jl JJC- SLoLoj Aal2a_a 

duLait t •> it» j ,ji Laj jjaliuJl £- jjuj jjat "n«l t jjAc. Aa Vj jjil 

.ftLuuSil ^ jja»j (^jliojSit (JxiJ Loila LuLoj i(Jt>a-ail ^^3 Aj'LjjJia'^t 

^' Wi 'Ti,..~' l^yi tlijjjati-ail (J2ua iCjj&^Ut (jl jj La 1 jjjS .X 

C£t£—»LaJl (j—a (JL_ a. _$_gi ti_J J 1 5—LU^wjlt a j irtH A jl - > jjWy ^ 
ft Laic. j-a <JjJI ilc. (_S J— Ajl& (3^JJ V J?~ 

2 t< .ts." j»j 4 jLlail Jj; ■ - ( _g_lc. .dljA^UI Jj-aj (jJJjSulSjil Cljfc-Ut 


aJL (jLajt jj-lc. ft_>-all (JiaJ 4_iuS ; jLllaL ^3 AjSjjJia) "Jiiil 

‘l_>bij-allj 4 til j—ait A_fri.lja» ft <t? _i (J-S ^g-lc- jALS (j -'-‘- % « 

^ *i n »t (^-3 LxajJ ' j i -<•»■; ■ -*«i ^-lit A. jujji-iit tiijtj^itj 

1 j j A^S jAjj ^ jjt lift o (J -J«"'tt A_i)_jA^Ut t_lAlj_*ll (_ya A . j tel l ill I 

Judeo-Christian A-jJ^ji' -s-j* >> ^1 1 tiijA^UI jt .Liijjfat 

.aJSLohII LjSjjJiaVt Cj^S-*Lall (j-o JJlS ft (j-a _JiSI A^.jAl 


A j 7* j (jc A-P^jLII ^C-I^_ail i_ya-XJ ( a ^ <J 4jjj-«-a |JjLuM A_ic j-^fl 

till jjjLjJI ^C.t_)-a ( a-VS j 4_Jjkl (_Jj!Laa AlC. j .LjtAaki ^j5jj (j-«alA-wii 

t j<^j 4 iAjiolt «■**t (j-a lt jji-aj-all ^ tc. Il ^rj!r^>i.<ail At St feVt* 1 _i A j : li j-v i" 

LjjU 4 A_jaI£ <Alll£ (jtj jLa_« ^3 ^»C.t_^alt lilij jLii.t 

^ ic. uuu ^t AjA-iil ClVLa* (j-« SoAX^ISj A_ja.l jj 

golJiiit (j-a (^jL*J _ji ‘L^Loj ji t—«J ((^A-fU 4(^i) j^-i-La iAij_*V ^x-lc. 
(jit > ^ -v'' ^ j* 4 A ft. A.. ,m j>c.t j_a t"l ilS 4j)j A jL . ^-3 A t . rtt A_j3 

A flI**-.' <-ll-ol3 j^lilt AjJjjjxayi 0^£Aait 
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^_3 AjSjjjjl. aj ■ i j j£. A I’ll * a <.')', hx^La l _J-aC- j*Lj 

j»j-lxll 4_jlc. (3-lLj La-sS ,i_5^L-U^l > * 1 - ► .il l JJ-3 (j-o £• j9 

L£1£a*a jji ' £ji £-3jjj ^_jll - <■" ll J • J-iLjIlj (_Jja — Ajjj .--ill 

tdJi If*. jA^>_jj La£ -« j j;< jIjlcLj j-*i s K .*-»!! tiiJj -1 _xjj t4_jjLjjjjA] 
^Ujaljjll jc. Axil jll j_jijjlSV LjL-iIj.1 4 . '' C ‘ ~'! .’ 

_)_}& Lj3_>xa 1! ( -»lVi II Cj^I£--aa]I (J^k gr jj-aj (Jj-uiaj 4_}Lla jl 
4_j3^>xa1I -L. U o.i_A £sjj!_j A_jIjSJ a » - ■■ *»B « (j-u_l i">lijA . --ii 4_J 4_ja1xSI 
La I j /'<« -( ^_2jxa 1I ' g» ■ '■‘j f >j..ltil 4l ..n'llL l_Je»ji (J_j 


jx3 


CjVL>A l AMI t A JA^il JJJ 4, J A-^ g J jjiij ^_A -L-23 ^J. lxi l jl (j j-M I I I 

lg ,»,.<->j oSaj V Iaa lg Kai IgjjLJ CjIjj*j ^iaS t^ji-Sfl LjxjII 
*l o l-'A - ,J< . j Ljj’JLJI £ jJau 1—iLxi j \a_ jA-iaj Lgji ^^Jc- C f) . "h .a ^Lj 
I gjL-Jal jial jj jua 1 b «ajS j ji j ^j_lxll ^g_a Uii LiLiki jLLia 
tlilla 1 a ji j^AJ V Ajil .riyi 4 _jSjxa]I »Li II ^_a Lui V) ‘ a *'Ll A 
^jl»ll jjft j£Li t"lgjli ‘. ','J' ^ jflJ ^»jlxll jl j-axjll ^C- Jy La Ijj&j 

j A a > a“i J ■ jjjAjil lj-A £ j_la LaSj£ j .A *g aII A-LaJI »AA JUllaj 

t ^jjjjaa) j_sc. J-jISa j^j-LjjfAl jjc JjUa t^-Aiaj 

^LaI 1 a . jj j jja*iII .aU\ a i^ujjAJSoU JjIS j_iC. (JaIIa A jjjS j La 

(Lj 4 lLjj9l%All Jl» AjS^jxa]! ( nhill jl . Ij-^alU (_^rv%ttll 
Lj\ ajjSj J_axJ Lgjll ^LLJ ^ill CjLajLJI JS jjas^sj j^jjVl Jajll 

j_lfr j _ - L•. II 0 Vft jQa) ^ LaSLIaJI A,Jl..;'ll LI^aU AjIsc. 


LH ^_a LaL a j jj L» i_JS lg j \l ax jj ^»_ji*JI (J1 a IgAiA t^jLiJl 
^_3 S«.LaS]l -j jSj! L&^jjIxa I g lA (J-SJj iAj_j_g i A-j^j^jojaI ljM£^a 

1 jj 4 LaASj i^»A aj l.g.iA jl ^ua>jj j^Ajj ‘ Aj^.^.uaU (Jjix 

-4 ^XJjljll L J jL~i (_Jxl^JA jA Ajjxa (_Jxl_JA 
_jjc. j ^ jixll a_j 3 ^xaS 1 a a jail v_al jjc-VI i—iSj Ia jl 

aJ^JLj ^jjjxjII ^SLxjIL (ajaLJI) Ajj^a»II Aa-iLuJI a si l L a I I jA ^jlxJI 
jLS i LJlc. jjII ^LSJ "Ajil jjiyi" LiLijh ill jLflja^f I j-Ljj .AjaSII 

Lgj^JlA ja j^-3 jjSaall je. Ij-sa jjj <j^ (jj j SsaI I »i l _ 5 -lc. <J g .-.* 1 1 t j-A 

^ l»~- Aajxj ^ - I-II ,^_a A^j^ixll jA j_x ji tljjij LoS t jilj .Aj£UuJI 

iAjLuaJI s 3 a Jja 
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j^ooll c>» j) 5 (JjlisJl (jJaxajll >Lu jiaj ji \Ju]c- ^»i« V s»illi £o 
g» jJjJI ^_a 4-. .li jlac j_C J ~ > a* j_c 1*1,'. ->Tl ji » ' ...liy»U j_o j 

V _y&\ Sprogrammatically J3VI j^ic- 4 -o«ijo]l 

Am 'la") £_S! _jll ^3 3su 4i i l „\ y\ 4j3_^jlo 1I ^lV'\l <■ .»)'■*> o (ji _jj ^ mm 

^.\fl~ill a j a-j-aJI ,_^_3 Ljj£j Lo£_y .^j.U SI JJao LgJlo 4_jj jlac j 

1 o$ ~lo (Ji j_yij j! jiaJl (jLuiji (j-a jjfl mil j ^oj i4_a.j.i <Ui mo 
(jo (jJfci (J.lxo (jajXJ ji 1 aft 1->V jiaj Lalu tljo.lS'i 

j»>1*11 ^ 3 UII (jjj illlij&kVlj (jlaLLall i>i i_jll) ^C- jll jli (j) 

jjl lAA (jA^<a (^-3 t*Lil )\ % j_o3 ijjUaVI (_ylc (ji-a ji (Jo-aj 
(ji 4 n . .1 (jojJ l_sjUsJ ' -«(; .la* jj (ji jiooll jo jli Iilfl 

(Jva.o (jia^xj ^ _yl*JI jV jSlj tlajlo la.o\-.> L-bjC j»3flj]l (ja jxJ 

j»& jjl 1.1A (JJa lil (^ *i~t ji] 4 o<si_jxj loj 4j_Jio (Jicl ^Ssli 

ji.j jo lijj jl LliA (J ]*»j t_a >01 4_jji t(j>»ol C- (j-' w 4 JL 00 Jjxo 

“JJ*" j ' 4..>u jjJaio (jo £CJjLi]l 4_j\ai ojlc) ( ^3 4 joLiJI JJC. 

.CLiUjLojyi (^3 4jji3Ulo]l <iiajl 4ji*« ill 4jjjla*Jl j ( ».l£i]l 

.(jolxl! ^Llxj i.~iijii ..i'iVI j jjj jjLull jc. >>aJ <• .ill> lilliA 

l_ul j l>oi Jjtj ^jJxJt >jg. (^3 i_jaI^o]I ^ jl (jaxjJl j»C. jj 

j cLJIIq ji «. jo]l ■ —' liLfl ■ i ...-^a j^o 4jj moj 

\JB ma’i ((^i_>J» Ixft ^«C. jj Lij jljjll p ■ »aj (LuC.Lala.1 _ji t4_& jj]l 
_ji ILaLwa .laj i_ialjo]l a^A jo (_^i ji (_ 5 ]& jioj V il .VoLaJ 

^ufllSl ~ '<*- jo l^j ^J .ajLjao (_ 5 ^>a.ij eJj jo loilj tilloA j 

I^A j& 4Jj&j jl jioj jill Jj jo]l kiLo jLj i(^iooaj]l j^C.Lala.VI 

< ■" ii I jJJ ji j~i-> VI ji J-*i]lj —ill j_o j-jjS iSJ-i .c?i J-H 

V ji] ,^3l_jll (^3 <3lii jjV*«j {Aj (LuiLoi jLac. jjc. _^oi 4oa3\jlo]l 
j] ,l^iA ^duaj]l jjij ji ^a.lij Ijlo] jjJJ l.lioll i ^jA L 1 U*i JLxjJ 

^JXJ iA \x°i\ A^jl^ybliall (JOJ (dj^.jjll j ^jxj ^LjS^V) a j 

4-iSljiooVlj 4-J lo. u i_j]l jj_i ji t(jjj...o»]l oL^JiVIj (^| ..mi'wI' aLajVI 

4_ujlLcil (^Ulbj) Ajiooiil 4oo3flj]l jj^ia jc. ji jioj ^jiao) 

^ULtuajjj 4_]aaJ]l a-X/k ( ^_3 Li] jioi lil .4 uilliull caaa]l °"'l ^4afuu]l 
ji i^ajL&l oil i'A jll nil Ji (_y ]& lilJi J off. 4_u\io] ^3 vilwil j) 
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4 XlRiSLl 1 ")>IS«Ull 4 la. i C £ 4 ja \a“' ^jSI Axj A»tt.o"iti AaJ 

tljl 4 ■ ,al '■ -a Ic. 4 L. U»a*i\ Ayj^lSe. j 4 jtlilia \ jjjl Vl 'l IP- (Aj 

t i^. 1 (J jWlti (J^Lsk. i^j-a 4 . .iM jj^ -> ' 1 yil «* t** i^j a L iIa} Jaj>3_j 

jji i * i l i* V ^uIa j ^ < _j_j_<Lj I A}_J Ia A—AC- 4yj)\ » i‘‘i«nti 4 j * ia~\\ i.")\ „<aiU>*iU 

<jly u paljJla'^l <j) ,La.!flL U a.j a'i o^J jSj U.nj j l ji-v V' 

(j-« (JS_*Sj IajI ejiju ijSaj V \ g « >»3 J ji OLia.^jjAi'yi (J 

j-$S ) (J lA_A j^- 3 l^Lu 4_1 (_jjol_Mii V (_j4al^>J3l _y-A ji Ay-oll i.l ya. 

.(^jx-all £-Lola. VI ^Ac. (J^A) (jJbl Jjal 


Ajjla^l (^fr *U* 2 yuVI <&*i V 

vZj^£_*4aSI (jua xj 4__kJ_p 0 - lc- (J lJJ ft, ^_3 LJuoLaaAl k_J_Lajl 

(jiLSjil Jy^jaj Ay ji 1 (Jj » ( _ 3 _1& j , jLSflVl ^^.9 Aj-tAmVl 

-j j«"'l ■ —'» CjVL_aJlj ^ U»\l ^sjjLaII 4_S^lfi. k > i aji 

3 ■ -•' ^ay^Llill AjjLa-a 4y! ^ji (_iAa*yll •>—lUill 

4 *vl-. l A. 4_J j^i .a Axj 4 ^jjq^ jl , gjl^ssj! 4 » . a a*'\ Ajyuj iff »■ -*_j' _jlS3bU 

gen 6 tiC a H 4 L»tt j < ^1 y Lai 4. ,-il A aj^wfl lyjl 4 tin!A*]l lloliuj 

4 ~iajL.j j) yjAA-a (J_i-aVI (j^ J J “'Vi I I ■i i’u' l 4-AaIlaLa ji fallacy 

LaAAC. j . AyaJ! ^J^at-all A . >4 V Ltyj 4yJjj jjl 0^®- <J^ J* A yay _jljll 

,j)" SjjSLJI aJ jLall l>« S^)_ yJal a Ai-uj Henry Ford - 1 jjp lSV jl j»35 

jji ^yic. 4 jjAaJI j»4ysjll CjlyjJaj Cj^v-ai i“frl jA 

<jL£*>L LaiUal LyJ A-ailc. v L-O J AylSS ji I—jAA-oI 4_iiaJ>Jl a^)j taoll 

Ayla jj 4(^1 jJI lAA ^j-ic. (_>ajJifci ^.uLa. <j-°J fi»U aJjjS 

t-.-AA^a »Jj.vLa jjOySJ J^aC. (jS^J V J t«_jSfc ^jlc- Luii j 

_ ^4_i.,,aLLo sjjJoj] AjjSII AA^»-all (_jjA 

4-yAA^JA jjc- LoLoTl 4 a'*A ^Jj^ll oAA < _ 3 JI j_jAjJ La (_j) 

Ij\_9 .AJjxyiLJ A_jlj fAyjjjII k-ilAAl JjJk ,3^®*^' i_fl5LL=».VI >A 

AyAaJ lLife a-iay c>_xALa Aic. ^ ylSjII <^ajj 

^5-3 yjAA-e >3-*^' JJSl j*--o (^j^ULxIl aIaSc-VI 
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L-a luAAa j‘l jlaJj (jS^sS . ju£ ^yll <Um3_jj 43il& ^31 jll 

j ^*J t laaa-na 1—a iiLlj £-a j jL£ Lji 3^^-“ ^ij)^ 3-*a1W 

L -. 1 c. JJ Ja ..a. 'i ji £_jLa (JS-Ju jaj_JLJ ji i_jjL£ll i_JA.l_al! 

-j-xilLj IaI i » «3 lj i J > ...St—LiA 4 j . t ^31 

La jlsu jl La 43 —j jlSL l-J La AjArklil 4ij jla lipl t_>ul <jl ^A 

. _>-LVl ji \ «A > -t i I. I. S ^ _ji j ' • ^ 4 _>al jjSl ^ ~i~> jl l4—jjl£ ji 5$ >1 . — 
^S-L- ^ lA . V ^ ji ?xJ&\ „\ a~i)M ji t..) ,y,jj t/Jjj 1 A %jii j 

i&lj (Jalc- ji£ii ji (JjS ja '-".I*L jial 3&] ,4.?*....a aJL=>. jfi. j ji.i jal jC- 

."La AjfLLa 3aJ ~Aa*i\l" jA Lil_ jj 3 Ajjfr t *fau 

5-ia.lSj (jJfr AaJ»J j'l Jj V > . 1* > *1 n ji pjffi jij ^IjSVI LL3 lji ( j£] 
jj-a jjla jjSj lA-iic. 4<j 4 i-iMjall aJSjJLoII 3 s - <Cul&l3j Juliu 

o^l f ji i■ • ! j—S-aJ V x j 3a j j-£all ;*JjLJlll ji—J J—jL531 ji^SI j l. <a1% 

j-a jLalj ji ^Jj .^^Sic. jLui.1 cjSj^a JS ^ ineiiminable 

3-)»3lli 4 i »i'‘lib a . I ^ ^ ja jll _^AC 1 *>-1 ^ *' [ 33 La t*i^. % Vj^a'i j| t a X 

0 -l—aic.l jl jgi ( -»J - rt 11 i—La_ja j^-3 L v .a> >i'i i Aa J V (^3 4 _w 3 lja]l o3j_^j3l 
jjtalb -v . o LiA £• jjia jA La£ ^ -w 'l-nl l 1 A, 3 *’-" jl 
■29 A jftJaj a l l 4 j» .> >» j]l” jij aC-Jjll jj jLu&Vb ajj'> 4^_p] £_:l j jl L*i 

3 jVt.^ 1 ] SAt. I j Sbl ALatj Ajj^laJil a j-v j. » j\_j jaLull j 4 ”Ia1j 3 i*oii 

ad hoc L_bajC. ai ^ .aa Vil l (J jKll ' 1 ' ji_j |»L^jV1j 

jai* >' •1 5_a jlLjl j 4 | a j\ a,ail 1 ~ >1 a . -—II j^a ejjC. _j c^LL $"l—i jL J oA_jl jLa 
4 ^j*-all Axjuoj j -tjns'ii -\L_cJl 3 ^J AiEjII jij All! all 4_aS^vll jxilL 

*■ *' Jt a<-J9l£JI 4-a.jJL a jijJLj ^La ^-1 li-A 3 jl^lll Ja—aj jl j_c 
.. VjW'l l hi jfc jjAJail 4 ^.*».J^)LJI "(_>«■ ^11" jij ^jaxjJI (_ua jlsl 

4 _ s -S} ^1 1% 1 Ia tjilLj LaS 4_iAa>_) ji^l I^A LlljLu lji Lai t\jil£ Axj 
.Ljuajll Aj laj l 4_iiajll JLxjVI j* 4-i-JaaliJI cl)Lfi'\3ajVI J_^ 2 k-a ja jSSi 

4jjI jA _jA 4 <AjJ\j I j)Aa. L i a jjfl j jjSj ji 4 ^*jjj jlS I jl (4 j 1) < La j] 

»J 3L > a ^i ^3 4_fc jlaJl Lj "k ill > jtta".\ j aAl_z». 4aijjlj 

Jl j-a 4>—)L^;!_)j]t aAA 3L IaaJjJ ji j£_aJ 4 j s-ill >L)La_jla<all jj-3_j 

. 3 La-a ji ,^-S A ^jflljlal ' CjIjs>.j:_jjAj v JI jjjj Ajia _;l_jli.l 3 -** 
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t 

,jjSj »«->'».nil Aj3^>*-&il p iVill JS (jli tAja. jaI\ g^A l _ g J] j t^^jauall 1 ; j 

j 4 .'J ^ l*J J UWi.» jjj Sj jlj ; ) jl t< * J^J0 \-t 

.1 »<njl AjS^^guall Aj-y'Ati ^j-o j£J j i.i..^A 4_ul 
l--|\ ■ >.'jV-^| 4 _j 3 j j_*j i. a ^_3 A Wa'iU a.,''. A ' ’'•» ■ >■"' 

liLL' _L&4t i«-i_yJ (_g^) < >‘ll' £ 5 J jllil jjfc 4-ale. j jail Ia_j£a 

(j-c- 0 um «iij ,ji j.!Ltj j»'i—xJl j\_Hll (jl (_jo «J-iTi ^Ia L_* o-il . 

lAJk ^_3 jp_a»ajl vllJlS Ia! <. «A-gJl (j-fr '- a Laj J » n LgJli ijL£aS?l 6 u^ 
Aj (_ 5 _>iaj ^Uaj ,j£. o jLac. AjIa ^jjLjII j.1 ^.iiTh iA» jia (J - 

jl_jjikVI J ..Atyi-a A alj tA \j ^i i' 3 J iA_aa3Lla ^ai jjA_j l 

bj ^_ i >5ilt ^jjLjJU j^c-jJI >—is jjj tlijij LoS i aJIajII adt ,jjj <JjaL&]I 

"A—jj i-%iti A, ,V . (j_c. (J-j 3 1—a t_J_£> j ili_J tcTjLiJijioA g\ 

i—#^)-la v V- A_jj£ { j£. IAjju 4(_^^Sall (ji_3 ("AJuIULa''j A*ojE-j-all 

a*~1 *> J (j;t ^aja . n ^^—3 a j_il_ui A_r \ja A_ji V) all >" iL. al ,aTiA I 

ts-1) JiVl < _ 5 -ic- -jcJjLil] __)iJ <JSJi (JS Uj..-a A-Jaljj 2 l ^JJ j 

_>£ill l g A-Jjlj Ajlaa^laj fLaJl £ jJj-aJl vJjil£_^a] jj j£j tjUl t 5 i-ail 

^sjjLj a_jIjS Jslji Ijl a_j Lic-lj ijjSj (ji £ cs ^ 1 i v p-*-A! AJIji 

^ m Iff, t -1 S3 A j_A L-j«a^j l_a ^jJ—3 _ ) Qi ' ^ Jj ^ 

(_ 5 ^£all ^jjLjJU Lj&Ij ijjSj (ji Aj V (_^aL^j 5VI ji ^S-La.la.Vl 

(ji A-J V jlSsVl (jlj (uLult ^C. j]l Au jjaaj - "ij^ tA jIa 

jj^J <_^aJI ^aL^uSVI (^fcL«Ja»Vi ^JjLjII (j-a j'l jJS-i A_La^a [J «*j 
io_>-jilaJl Ai a~’ , C .yi JaLxuV A. jlfl J. l l j-JC. "A_jfljaaJl" 4_j1.4aiiV' AjAsaJ AHiJaj 
.(jVI aJ (_g A » <aT) ji t. : La jA lAjAaJi j^ai! IaaA 
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^Lalakl j 

ie ’i^ i> ^ J-**J OL-J^fl OUflJb OL--. JLarjj" 

"■t^s'j s-r-J (JL*- \-; - 
. J.Pierpont Morganob»-j^> c-i*^ ^>- 

^ ^i^wJl l—p-jj ^ 01" 

Of <U* Jidl Sjb-j jUa.^1 d->- 
<U1 <^oJl JpJU 

\ SJS a-&*Jl aA>jj> ^ >Jl 44^1^ 

Karl Mannheim * * H ^(h « JjtT 


uAJ' a^LJI e-*i=~ er-a 4_^li oLJiUJi ^i ^j a , 
<-^Ui>VI lUIjJI jjAj ^L^JaVI _j_a fOJt ^_^L3 o^— 
OH ±*j3 ^ ^ j .v-W> ^A ^11 j 

rl*l\ 4_uiUc. jUJWj » t ^_Lkl.aJ|" 

jsUl viLtfjl & jUii, &L ^, 

(jj^jUil £-LaLxVI ^ ^Ull tjjU-ii i 

Jl fcOfll ^ c5^i >r Ui ^ ^ 

^l_>j <jV L « ■ ’>* _>-»! >A_5 >J-ia_j-ail 4_aJLaJ Sjljl 4_jjS ( j_o 

^ ^ UJ1 <-J^ v* Al=^ j2jp J9 
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Lj-a. t _^_3 A . >i i_jjl i 7» ,4 -jI j ^ WM 

• '~*°*'" gtjl lull A—iiaLLo t_} ■ lAA v-il-Uki (j-o (_jiLsJ .^IxJI 

A_~.lj.i jJb jLjV' 4_ilA jJ_J li-A j^-3 U5U. ^Jaj ,^1 

<Uua j A_$^1*JI A-3jiU»ll £-L-a£=J * 1ft (_)\ ^ ^ JJ uiiil Jl 

JjLoJ J*~ j *4_ole. A ° uaJ AJS__)*-aII C. I I - ^<~- t A . i ^aLa. 

jri_j^oi ,ji jjj-jl (ji 4 mK a 4 .«-»i ^ ^ . ^4_ia lc JjVl 

^—k 4e-ljmj o.lj.lc. £JtjlIij Ai J_jVl AlJajfc <_$3l Ajjilifcll 

,oJ j^Li .j S3_^*«ail ^LaH=».l jxic. A »Ai)a 


-lajua (jV tAdil_ jSH djl_j 


i^i J v c^m 


^_3 aAVl 4 ajjj c-l > (J\ 'V.aM 1.1 A ^_a <-■ 1.1 ^ Jalikil 

,ji A_jljujl (jr S Cp_)J_) -dall (j—°J .A-jI jSH ‘—a^J. -v Vl A^jl 
ja_S*Jl j.'lt j> jj *-■-■> /). .a l .-o\ ■a’i Jjj ^ 





'-A3 


A_ia1c> 


u 1 (') tsociologies of science 

ji ^ ■" ^■ - li I jLaJ ^jj„>i.iifl) 


, jj j U c-LJij) j\ (»Ukll aj^. 1 SJjia dn jdi liLol 

JS-ij (jl-aiS/l <il—alxJl (j-a J^JE- h IjLai j\ idUj (jjlj t _ s J-a _5 

ji _>2ai ^ A *1 • _j A A T • jjj Uo S diiV 

^JC. ^L^j>yi <*J& ej* Jla dr»j ^ 

o Loil dJJj .non-cognitive sociology of science 
^LoUil 1 - <1 \1 'i't --1 ^ t>-l fcuSf j L^_*LajA>l (_jS? L a L a j Aj3_)*-a 

( -iiT aj li'i* Jal_aji jj...uttlj ( »1 g") L_gjSkl_j ^JLjJI (Jj— c. 

. JlS c-l_*l*Jl dll^l Sjc. t (jl ^ixua ^ ^.'V-.U ') _Ajj1_oi*jJja 31 f jfij 






0) 


i 4 3j\ . ■' ■ ^ ' ' U1 a j j 




l^_A J -.»->1 l—a (_Ji 
cs-^' CiSiS. Miftil (ji _5_fc — a H^ .yi ^-lc- j_j—o JSwwiil 

■ (t^> * J 1 . 1 ''**^ jJLatll (_>C- dlljliic-l Igjlj d \h-.a 1 3=*-^ \ g >... 8j ^ _>taj 
^_J liL-ai ■»■,4'l] I jaJLc. >u j ^_S 4(__>a_SjJl ^^—lc._j (^ ) 

_yi \_ $J_jj 3 ~ "' I jl_ai <\^a\ ,M<1 1 » < t A _Lut_a A _jjhi uiLJSjSI 


Aj^Lj-cuSVI J Aj&La.iJfcVi (3°ljJtSI OAJ*^ J ^ l^aJai J 

zlj .Lgi j^jUL _ci Ui Jj-a. : ..i^ \ jS? a-Lalxil d^L* 



La <_aLki <^3 ( jJaj J J 13 (Jjo .La 4 j^jL ii 4 —>1 4. ’ll ^jaLLo!' 

4_ji I «-il_jll (_j-a ( ^_s_ > )*-all £- LaL.V I - lc. 4ulc- 3' Li <_a J.. : 

j^-lfr _>4C-J ,,5-3‘3-' L^;\l (jjAA (3 -JJlLu ^jiLaj 

idl ( ->—lc. (Jo liril 4_Ic- jjll ^ _j_l*JI (j_o ,1 laj i(_ 5 j_ia at laj 
(_j) LaI 3 £aj 1 4 .-** ■ ■'**' ^'Laj^'iH - lc- ji tLsjJjSLLiall j 

j <^3 _^stall ^-1 a 'i's VI ^x-lc- (3-C- f-C.1 (JSLJaj iJliJL^ajj 

.A3^j».o.U 

Ladai l j ,ji 1AJ t(__>! ! . iLm l I (J-uaall <^-3 olj^)£-5 Lai V°'L jj 

11 (^^- Sa il all LfcH o^ 3 _jL*j Vj JiJdj j^=».jj V 4_ji 

(jl. ^ > 1 Jj l. ag iV kiili t^^ijaaoll _^fc £«La22k.VI jallfr (_jJJj (43jjtoll 
^ in I iLal '_j.a duifri (_£^)Sa1I jJjaII (Jjl.~».j .Ljia. 4 S.L~f>.o .« 

OLLSjc-VI (j-a a J) Vu La ^^jJiaLall 3_9_>^-i 3_S_^*‘° _? aLaiatll 

_)—Jfi ^-1—a1-r>.VI ^ILc. Lai ilA^_jll (dlL^ls^ll) <J_j_LaJI _ji 

4_ja ^_a ^ jAjj ^JL«Jl i j£- diLLile. I tL> j,.VNA i4_j_il ^.i^jatoll 

^5-3} L>_j£*-a ^Jajll jJjj tiillj jX-o .l^Lw 4-ilc- I—.!>;! ( _< r jll Aj^LSLLq 
jcJjLiill £_» ( -» Wll ^^-S^^Coll Ol-^VI ( a_Ac. (jjLij L.A.‘iC. La J_3fc. 
(jjLu • LI 4 j 'll ^ aj LaA jLSk _jj 1 *' j*»- S^lxil ^—j^Ltll _ji ^nll 
<^5—£>IS*JI 4_a^jooll £-_j3-a ( j* njii CTi jn > i((J »«1 L __j-o!Lb_j) cJ-ilA 

adli J 4.'»»o -4 j jL‘ i ^_3 La (_}^-1 * .1 iffi 1 LLal ja • afijl 4_alf. aLoj 
4_*oa__)L«^aHj La 4_J^)1->\1 oAjJj^alt 4_ljVI j ^r,r> ~w II ^jC~ LaAlc. 

g-Lal=k.VI (JLfr dj\ •>J .II t(J?_J_ab.i 4 J%L ,_j_a ,lg j juc 4\,*va (_j_C. j l j I 

^^-3 La <JjC-l9 'l ^~ 1 CVI IjLal j i a »i a~i 4—aLc. 4^ i «-i i 4_3^t all f ,-_3 yaoll 

t a j ^ a V1 j t4, jC-Laj^ VI t—°J)^J LI I IK'u (Jj_o 4 ‘n»„o 4—J^jlsu 

JjLj LaA^L _4 ■ ■■«'' (Jfclill lg.j3 A =>.J 4jjLaoMj^allj t4j..q'ill J 

(J —C-UlL 4 _iLtlaJV jL-Si&VI 4.1^ IM ( L^I) I (3 ‘aftj 41*\ >tioll (J _ 

L aL aj 4 41~i •% o l,ag la (_JS I g o.lL ^lill _L \1 JsLajl (_ji VI 

.incommensurable L^La V uj ^> ' ••. 4^ 

<4 .^a_jL«JLall 4-j^j ..■till dll 1 >-UIVI LLL J_La ^_3 iLLjL 4_ji 
^ilLc. ^1 (3-^ w lc- (_g^£Lal' £ _) Jj-»ll J-* t ; JLv ^..Ic- l ogji A^iaJll 


V(3^ LaA^lS ^jjfLl (ji (jS-aJ ^»i ?^^a^)3!«all lol->VI 
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(j-® 4 a Va 1 (ji (j A .a j l_a , j.l c. ^ g .all (_)l j i nil Ia_A 4_jLa.j <__iJs_jjj 
ll i A^kJjUll l~i i'^a jl^S M ^^ 4^_i^j ^u\a4 

<^—3_)*-*!! ^ 1 <i"v> Vt ^Jl-c. I g « ia 5 nilj 4-i.Al Yi« j-^—p 

£yC. n-iV ^I _jA (J n-itll Ia^J 4 J i fllAA VI A_a.i j 

. ^IiU.a]| oAA 


^jjlaJI ^LuaVI JIa-# 

g^l-ai».Vl f-lc. 4jUa (jl Aj V (4_xg-«JI oA$J ^_jij (ji (JjS 

(j-* tj.> a -_>^ , i (jjjjW^ (jrf“*.jUuall (ji jAjj ^ lj~k 

(j-C- tUI jrx l 4 i i-i jUlall (jlxj <4^xall ^c.l_^all jj>»» < jiV t**'S^ 
,4_jc.LoJaVI (Jli) jjajSjII 4jtjjJa jjfc j ^jf-l ■>''^*^1 4j_^lajll ( J —. ^ 


(^3 jsla 1I gLajaVI Ajuwla 


( ^ -- ^ tjS-^ 4—a^-all (J t-iM . **»•* ». \ l > gA ->] (jl t(_J_xal\j ' 'j'_j L_oS 
4uj ^S-wU /jj-A (j_j^al CjIaISjc-VI (JjIijj 4ji _jA g^LaJaVI 

(J^ ® J.Jj^ll I Aju V c*j i 1 (ji ^ ij-il^yll jj—a (j £] (4 jLjji«VI 
jLSj&VI _J j ‘ nfl J ^^-3 4_JC.LaSa.VI _>JC- c 5 _JJX.S/l -LUcuVl (j-o AuA*JI 
l-« (ji ^yS) 4i\_kJal .((JLUll (J jim (^ifr ^Ltil (^jjlitil ^ejjtjil <_Jju»J 
i-® L^i ‘lS^V l (JIiVI ■> *11 lilJj (jjs. o l ^le. jjxu 

(j-a I* Jjjyaflj (_^_ijjj (JjbLflj&VI (ji (_>lal_^j9l _jA (LjC.Uua.1 4lxa_i 
(j) (Jj-®- 1 (ji (j ‘Uj (IaJ ,(jjA_aj*_all 4_jC.Laja.VI (—fl_aljpjl (j_llaLa 
(j-C. (—i-uoSil <^_A Cj? _3_^a g-Uolal ^JLc (_$i ^l_*i 4j..,.ui^)]l 4_*^-all 

L>^ <^3 SJ®" Jd jA£»e-l (_sV 4 _ 3 c.Uua.VI J^auaVtj jjAaJl 

^ jl^ - (j^^i (ji (j ^oj 1—®] c_ a 1 /i j V) _jA U»a 4_1 j5j U» (j^j I -~q ~ 
(jja_ J lU.l l (j^J ((jSJ .4 jcUj_cu ^_jftj (ji Aja-aJ ^gC. Lola.VI _JJ. ..a'.U 
.j r ' d l aI 51 C .VI ( —■ 84 l_gJ> > J Wil 4 JU__jJa _jA Lusui 4 _jll ^Ljaj Uo (jl 

.(^LajaVI (JjlaJiU 4ijla (jjSj (ji (J*jaj 
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j-a 2 -da-a ^ Jliic-Vl Jj*^ JS j‘l aSjjJ 

(Ajc. jail A j& l ilA-Lult (3 \ Vi i - o j-<a oJ J » nfri ( j ^ ■ aj (jJ J^kJl 

.*■ ,\ jdfi. aK nui (J}\Aai j*Sfl 

jilLiA i L $_ > jJy\ A_$_aJI (r) .A_U£L _>Sai' £yjbi £-* 

\ Ami, is,JJ V A_jL jj-a£-jj A-a J*-»ll g- l -a l s J p-ift .iLii U^* 1 * 1 -' 
cjl^uul liVl £y* t_JS-ijl (j?Li A ij *>4> jlSaSH jyjb t ~ J '^_j*kj 
(Jjjfc l ^ r V' (Jj-x-alaJI \_J .Lg-J VtjJ JiUj jl A_JC.Ui>V» A^jlJ' 

(liiiiS Ajuaij (juSjLa j£u J *OA >“i^ J a«) 

(j j K^j (ci-?^ <J-^») Qj? (jjjiULaJl j tJjSM (ji J-M j j 

^A j-u£ jjjijJ> (jjj-a-5 <j£j f-J K-a-*-bU i^iji' 

^iutJ jl jc-Ja jj aIaSM t> JjLfc (jJjAjil 

,-.1 . , -^S „ ^ - iajj.ua A_a^fc <jl (J_-92kJ V jl—SflSflj t-rJAlA-aH 

t + Y ) jL j) tJais (jjlLla ;Ajc.L«ja.V* ‘-ijjkll 

1 ■» ‘N ~ie-L [_]n ■ o S; 1—a . .»*' A. lj8J.ll > > 1 > S/' ^ » h»j j ji J^ ( ^ — 

^i-^i o-“ s W* >*y dfcp^' u^j (i^iaSj 

Jji ^\ j) .£ jjjll ^ Ajlc. Aj&LaJsJ i_ia»j-aj A#J»J g-LuiajI ^ 
\_ 4 C.Lol>t IgJal jUil jl lAOJ^aJ (JjbLiic.V' eiA <Jia jl j-kj 
o-l-A J_io jjj-£^ £_J L*J 3^>iall_J Ij-JjS !>L^a. c^^-JJ A_i\i 

i-'h l Q-'«-- l J j t <a i _^jJoJj «5 j?>JJ iJ-J-oiUj , \g »n.n J-jj djblaj&VI 

tdJLo jji _^juo - JJ ■ <-»y«l .A_ujjJuo A_lC.L«aa.l Jjj-aij JJ^-=»- LftJ 
4_jjjjJlj bl—ijc-l {Jg.VmJ j-nici (jj_aH j^j -3 (jiaJ-jSfl 

Jo*j f jSj ji _J«V» jj-iwSI Aij^. AjjSs sjU-VJ Jj~J 1 AjSj*it 
jjJij .U-9 JJaH V) A_J fjij ji j£ju V J-1 J*J L?j^ 
t j_«ua j ^ jujI aM p\_jji » >» .o M (JL-oC. f - » « 

\ ^ •' M ; A <jV tilli 1 j-l*i xa AjStjljiVl IjLuiaa 

S -s. t \, ,.\ t aAjIa i - '1 l~i"n Aj j_) V .L- ^-tj i (_Jj-oJ 

A_tajiaJl jjj Lo (jLS-o ^ t>»Sj j-»V' AjLiia. jL lLalui bi tjSi 
jjjjJl ic. j ' J*' Liita «J »• a«l»il A_illiLali j A_aA-jC-\ a V> V' 
,t jA\ M yr-. Vl jji Ua (A-ij*^u (3-l*JJ tAj-^LUj A.1 S >a<a 

J< ^ ^ J-kii ?A_J J- >Jft Wj"'J ^L-aia.V' J jlVl tt 

231 



I—fi-iil1_y_ji La «4a_J ..'\1 (Jj; ■ <->tM t ^a o_J_y£Aail AiiJljj “ a\-~.4.-» 
4 j4jS-> 4 dl^£_ul« ' • -*»(J_aju (ji ^gJiH j) Vir-V' 

«■" t.-k 1 ^yjjjj-iJ-a) Jt j lAA (_ji <5? J « .23 ?^LaJ^Vl fkLtJ 4 i,. 'i' l i 

(3x- JLai9 4*n\ •>j (j£>aj t^^La (JSLu \.<a,2a.a 4 j3 Jj— aail V 

dlLjj« n-» LILjA (ji jjg- _4jLa-j aJL^. AjLmui lT~ 'V I -.1 1 < _^-i-v3 

4 J*v\ 'll (j-A3 .c.2 J> jAjj A3 ^ 4_jLa.VI »AA £_*a 4_J_>lkj_j Aj'aC. 

dlloliic.Vt (jjJ^La AfLJ ls->a A=kj Ijji _jAlj iAjLaJtll 
jLj-q <a~i;%Vl -" «~- ( C-li ^3 jjl_2 , J_j-ak^3l <3-^1— 

jlSJLa (S^cl j jAj *« a_jLnaJ Aa._0J 4_yuJLajj 

J£ (j_& J»\ »i4j AS i^VfLa .j»l—abU ^A3J ♦QA.'i A \^V-4 3 

4.J&1 (_}_? 1-gJ (jLS 131 l..<a&_j C—lLuiSkAt (>s 3 4 All (JjjL&=3l 

( -tl >»1 (^gjc. .lltjt 3 ''^"' • "’Jt Y = 1 + ^ _J t I Aj (_ji A V .V jkl 

.££ jSLa (_>uU3 

_jj hi 31 £._4 4_iLaxJI 1 “'' ■ ^*1' aAA 3 ‘' A Aa»^ '_j h'J 

^.1& a!S^i!u! 4 «'l 4 f-j ■'•N ^'1 N J^’i' t «_J ■ ^.'1 

\-Ja3 lAA ^-9 (jjlvl jti <3^ A33 t,^3_)*-all ^-LaJSkVI 

£_£.2Lx* J^Lik (_j-a 4 ‘i^<a<a\l AjS-l .al-v Vt k2j^lfLuo3l (_a\Js»j 

Aisj 4 _jJ ji i _ i f'jf' 4_jll ^j.2Aj 1 f "i^ih j t4,n» a 4 ja^la _ji 4. ya^hTl 
^>jSi tjjSj ^151 ulllkittle.V' (j-a oLiuVI >-4A> 

t_3j^'*^ 4 _JjVs 

1 » ;-iji 4—a_ p^j i.m >\.v . ui A_=»._jj t4 ,j.La«.U <■ _ )Li. j-jV I A3\_iJaVl4 

4-La-L-^U Q^<; io«ati JjiA ^-k ta-%3 l<a.^ ij yiall ^ua_aj 


(_J_S (ji \ rvj-t ,_jl S j la _a_^x-aj( ^-1 «"i-%VI t\ 4 < . 

JQ~~'U J,i ^Llail ^.JOAajtil t^yS- 4_ajU ‘ “' • i.-|t M tt'ig.’S^I 

<—il_a^ai) i_J^>L_=k. (_j—a 4 U.I ...» A\ -vTl \ g lj-3 . j)\ n ..i^M 

jw.lfc J_j il-.A (_J_S (j|_3 ^U ~iU 'J) tAJUx-ali 

LgJ cjblSStVt JS Cijl£ AiV ^>34 ^^>*-aH 

‘*1 Wits, t' *> J-^ ' jV»f- LuuJjujIj 4.. LgjI(3-a Va> (^frLaliskl ‘ 

0>U j^a Ljlj 4 ..,a~i »W t~~4 4 Ile.1 jjjjjSS (jj 

^ \L^J_jj3 4 . -.1 4. A G,\j M Ai.jj jji ' ^ A3jJ_^a 4^4’Man 
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s-l-A j . Kil l A_ g .aj Ernst GrDnewatd _>=>• ■ m _;} £ j^a 

_>^J' O' lS _h <_1-A? (3. U- u L-aja" ; jLa o^-s*- (J^ A* 

4_jLj ^c- 0-1' O ^ V ■ **i> l ^i] (JS-Aj 

^JLfc OM ‘<^r"-^W_5 4_ii A_jIA ^ J_J fj o) t 3 ^l—a 

j-A Ifr-a. I-^l ....i j AjIj.iIj A_xi.S t...il>ju ^£L1 g-Loia.V' 

1 $ . » ^»b £oj oljLijc-V' (j.>i..*i< o) f»J2L AjU tAjIj 

.Uc.Lala.1 lAJjOaj O-® VJj ^Mie. JfOij Ijua. 
» -u Ljllft V g JII jLOj A iVi-t <i Aja^i« J_^jLxa AjMj >— _j"' 

A-3^)*-«dl £-1—oi=J cOaic. (Jjfl 0-« JJuuall lijk — - J^A* 

l 3-^=»' .cognitive sociologists of knowledge Oi£ 

. o~~r> Vl ^^ialj tA_ijiUc.Mll (_paljjjal .’Lg-ile. 

j^ylc- AJifll yLa __>-}& L$J A" ,A_j3_^*»«il ( -»3Vi II <_J_ql£j fllj 

*— 1 -3_$ (^5-3 l _ il \ c ._y) IJ jl^ 1 • i i i laj_ j. m JI >■-1 Vi 0}j »^jl ■ a j - ' 

CS-^ - 0*-*Aj .A_3^»1I £L*aa.l ^ic. ^ CjlilO-cJl (0 Jsu«>a (.la.1 j 

(^All A-3 ( 1 U 1 1 oV tiU-^aSj ^gjLxaJI o3_A A_£Slia 

i.lAA J-S <_g-lc. Oia-Jl I^A O'® JjVl ^0?“" di«a 

.A3 ^» < | U i_>*-ail g-Lala.Vl ^Jc- (J-a > <a ( _ s i& ^JUilljj «■;» *i-» 


.The Arationality Assumption uMS&iUl <_>ial^2al 

ts-ic- *OA^' Aig-L-caa.1 e-LOc. (j_a ,i_j.2*3l 
immanent " A . u l. rv .a. l l’’ O*-? Karl Mannheim 

j cs^- • iia ^ -?') non-immanent "5Jul=»-oil jj^."jl£aVIj 

jl Ljl-> >i<il l jj vlj| j_j_^alll ji^ A-jjI-> ^>ll 1 L^i ^ V ' ^" C 5 ~' j-yj 

tt? Jill liLlj tT{r ^9 (t—iliSJl (JjS O^ t»r^' -ullOlajc.VI 

—iMSe. <JS_uiJj .«, jjla JS—A _J—! I ( T ’ i ^*r _jj (_jl ■■'*< 

A- j> ^_ y^ i il l L g O- - ,Aiiu«il ^j^r>a> >*ll l_gj i_£_j A.I _j\_SiaLj 

A_j\j tlg~i\jgj 1 i «.^j_a]I iJjSj o' a J y ■"* .(_;- 1 jWJ A_uiAiA UjjLjA^jia 

cJjJ3 ^glc. UiSc. j\ LjjU->j^ l_>AaJ« OjAl 

(^Jc. J .CjUa^> i<jl __>£!: o' AjSxu t "> l jgj\i ]i oi* jSJu> (jLuii) 

1^-jll tiLlj (^A A-ul *> >0 jlSii tilu* " 
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33 *3g3 Ia^LuC-I (3'J_9^ (j A- k fl V 

3 ft i 4_j_jVio 5_jj^Sc. _ps1 3 *j V l$ j 43 I Ig-Lflj 

,3l_^aSn l a L«; 3a 4.1»,\>il j)\Ss^J\ 3 ® 

lillj <jl < _ 3 _lc. -j' j ~ft ■» £^a 4 _a_^*«aAl ^L-aliaJ » L»l a f . h» <a 3 *~U 
l.i j-> ...j.J - ; ^ij ^_j }1 InSa ^-fl >_5 ( li aa 4 *ij \ ati ^ac- _jl£aSn 

g-L<QSa.Vl 4_-ai^La 3 -*j (^-A _9 <-ju3_$-a <^,-3 (JSAj 

(JJLi. Ij) I3A 4_xOVSe cSlljj) (J g mi l 3®_J ,1 a »> i4~it j»_j3-}J 

^ wjjtt (JS_k5aj jj(x _>*jIL-J 4—1 _> _ ' Q 3) l—" 0 31_5jC.I tji 

V 4 _ji _>gJ&y ^LjIU *z j y ( 3 fuJ » 3 c. 

4jcLua.l «—ijjJa o_j nil jo ** JAuU x (j 4 ^ jli 4skjJ Axjj 

«a jLiSfcVI La >« {_JjS i3J 4(_$3i»i 4ja,tj 3®_j ^.4 J ^ 1 

L<aS j3_y 4<j3) tj....C ‘b CjI lVi» 0.1 Uj^Uc. JajjV c£3ll 

3_a (J jSj ■ - a J 4_a\_!uc.l o3_ta._^ll 4 jMilall 4_flj_^la]l jjl _jl 

<J-j-a ‘extra-rational J* ^ <3^ <_M jc- 3^*^* 

,4_uil_j3ll ^i-«i jm ffia ^^ y tu ail l _ji) ^yS-1 ■ o*i> V' <—fiS_jAll 
5 jj^l_jjal 13A jja-alil jLjjoo ^^Jc. 3 ^^ 3 ^ C 3 ®^ 

3a 4^_)*«a]l pLn>l ^Ae. jjlj ^e._)ll ^ 3h ^43 <j-al 39 I ‘ L.»iL« I _$g3 

JJ■ ajj t jS - axJl f^ya ^jSj jj tli) Jailj (13) Cjl3lflJC.Vl (J-s Vn 

_jLil Lo£ .AjjAAiiJI \g 3il^a 3* clil3 l5S& Vi i^Uj 

jajS (JSJij (J^ia jli l 3 A 3 I ‘Robert Merton £)jb*j£* 

(_JS 43jlu3J_^II 3UjV 1 3-i\a‘< 3° n ^ \ - a~i> V' c-Laifc 3u 

(_^3 j)~yj) (JjjLujI 4 J (_jl (_5 _jC- 3 43^UaJawl ^lr . 

■«' ^lj 3 jj\a «a (JS > a. j 33^.JJ ^kl 3 L-a (^i] 

(Jjj (J-axJl ^.JomSj 4jj!>ISc.^U 1 jiljjjl 3 S 3 J t \ > J «ii i j 

(jt i(_5^JJ3 -43^- \ />"'■> > ^ilc- (jAij j)\£sf)l\ £ J>« 
jj-ji"! 4a^-aJ 44j 4av.ULall 4_JV1 - 14~i . ■■ j Italic- t£3l_jll ^3 4 _jlSaS/t 
^Jlc. jjlJ 4 tjr j^Sc. (_JS-kiu l3aa» 4 ■ nj ». i la ^3 j»l3 L« jSall jyjlj 

3°~*^J l ^'J' L\ a*\l o3A , g3 33=>xa ■* _’ l)4 ''"'J 43^>*-all ^Lo3=k.l 

1 _S3_j>a]l ^a 4ft)OaJ 39 La S__jS^ (cH* 3 J 
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4 ,, la lljua _j-& AjjiLae.^UI {_ya\ _ji3l (jl ^le 33aii (ji 3j Y 

M SV- I i ■ ..«*» ^ -« < Lojj^" Ail 3^Jjj V 3} iLjSjjjSljLi-a UftAt (_j-^I_y 

A \ 1 . „ i 4 J <-< jji j ) V 3 i3ie. t**_oj jLa i a 

l a, .>.S/1 ^a-aL-i^jll £-i_y_jsYI ( _ s —1) l3_A_y i"A... j c.l, o'i> Vl 

tj- 2 -oj L ^ i Sja . " weaker programmatic proposal 

(Jj3_j _ jj ‘ (_>c- ■ — jH ^_j jj jli 4 Aoi jLo Illii ,L Lo jliic-i 

" uSlllj ^.IjjJI 3a._yJ Y__J cAaC-'^a'ir>' t— iLlui! (jll-ii.o 
(j* (jo-aij _jaJ j^Jc- Al_yj3 -13 AuI>LaE. ]!^Ul (j3al_>ial (j^ 

Aj_j33 ^yll _jO-iu ^^Ull 0 ^aJt j)i i^k ^>*-*11 £>Luj».YI frLa lfc (_JjS 
(_Jj| (^o j H ^ n*v IaJjIS 3 *j g-liSYl (_gJc- 

l_jU*-a Ai—9_yj lA=w ^vg-a AiY Ijiajj (^^-a-JjLill g-Laia-YI tLaic. 

La i''l jj...a'i' l jlaj&iU AyiYiia-ll dal_jj k aaSlI Jy-cu jjxaj 

_ jLayLl Ajoil_j3ll f q •*> ^ ■ *■**' i fl jl^- _jSj (^HJI (_yuxjjV I (_j\-S I3 I 4 A^jY-AhJI 
w _yj ^.L -%111 I—fl3_y-a]l {_ya _jjii Ijc. 3 4 c*lijn fjii 

"y” (jjiLvLJI (j-a (jLjjl ^»_ysj ,"A" jUS&Ylj 3«1» j "X" L-a ( J-oa-jui 
(JjUjj ^_;3-o "Y" (ji O' 3 .»3\53&l JaLaii (j ^i-vai ”2"J 

(ji ^jjJajal Aflj_jia (jc- ‘,'jj) ‘Aj3^j Avi^Lse-YJI (_pal_psl 
”X” L5*il 3ay La£ 43j-> (JSLiu 33 ”X° 3lSje.l 

AjjI ^jU 4"y" diSkUli ^Lalftl j-^j .l...‘C‘B CLii ia~i». ^ 

^-a .U£-a-a,j3jJ Ail (mg lc. "A" "X" •iL&ie.l (jfc !>La\£ l jJjwjSJ 

(_pal_p3l <J_jj§ (j3a3_)J (3tL.Lo g- Laja-i ^aile- "Z" (j^ l-H 3 4iillj 
4« x » jjLiic. V "V aiS Ufr " >. ,,a"< j n y" (jlj ~L.,\ i *ya ^AyiilSe.iLli 
jLiSe-Yl t _ 5 Jc. J^c-Laia-Yl cJ-aaJl (jLa—a 33 Ailj ^JuLa " 2 " (jli 

“X” ,,2 Ui!Aflc." JjLjj ^ Lka.i 33 "y" (jLj <iL5b »Z" ^-)) "A" 

^3 t*'— ;A I > j .("A" 3lijc.Yl aSLUc-Y "^.ajaaJi" t. >.j.»iU L^ji ^^Ie. 
i *~ il *ia -y^V 1 j ^.*i 1 ^ (jLS "x” (jl n Z" •~-i>S3Sl "x” —1 AyjljJI SjJ—all 

_A-ul A^ ,> jj«e 4 _jjJ_jI c33C- 4 ol c j. 1~* 11 1 J>H AflaJbll 

JJ A-aL& (j_ y . Lv .a j ”x" v_S3 jya 3l _jsS?i (ji (_5"Z” (j^ LjJsyi 

~va va "y" ^ji _jSjj Y L-aiu ."A" -1 aSjLa-b C3i3Ltj&Lj i- 4 lma'ili 
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;j\ " 2 " ^lle. A^jj (AUa t e, x" AliSe-V !5 Laj Ijj— iaj 

^ya ”Vi jjji j jiiSi" AjV «^Ua£ i\ ■ '-» (JO o^jj“i4'i 

» _jy m«*» (jlj " 2 " ^**J "y” —3 ((jS^ol _jl 1 ."y"_»^ 

VAaj^AC-^UI (_^ialJjalj (J^J AjSf *_fljlj) 

<».,m 3 J 4_u^5Vac.^Ul (_pal__)jaL-l a U.1 ■., ^^3 J.UJ A_3 ^..iJalLj 

VgajAa V A9 (A.o3 i*A jjl) SjjLot Ai-v-o jlj i^jV-aj) aJ\ . u -a 

IAA ,ji V] .^L-uVl A\ a*ir-^U Aa_J »J-Tui\l 1 - Ipj ■ (jJJ jljjiVI 

U^."Z" J_aJt ^c-l ^t-N' ,^_«jaJI ^.,‘iij La I_jA\a ^.u..\ti 

."Z" _3 l£_) *^31 4 y _$a 33 (J-iLVi j_A Vj *\ > a <j j-£j A-3 l^aJI c-(^ g - *a3 3 

1 - <1 M aV-Vl 'j* ■ ..a" t a V'l ^(J^y.a»\l (- 1 \ *w (J_S _3 c"z" <J_g3 aj 
Aa 3V iS ■A-oLaC. ^1 tA •> -»■ _j_A (U-xaIa (jl_S jjl 1 m4"i (_£l jj-SJ 
A-^aa 3 l jjl .aJ jSju* »Ja\ 7 -^ ■ ■■' < _ S J) A_-ajiLa (."l\ aALo ^jjh VgAa (Jilij 

A aJull (ji 1c. A_iA jJb (1_jji 3 La (La jiuii ^jAiU £ya 

^ *1 Qj j»Ia \ _a ."2" (_jV-3 (IaJ ,A_jj^Vic. A_3j^JaJ OIaAJLa 3I (_j_C. 

JSSfl ^ 1c. jjala .*Vl ' jji {_jJa jjSj (Aa&Vajsw! LjQjt«9*> 

^gAA \ jjSf <Ja1aL5jc-VI |jiu jjjJLaj (J^ i*j ( -»(2 mj (_ja _yAjJ 

t v J7> ■ alt A V "Z" <jJ L_iA £_^_a3I J iAUa_1 oA j.~> Ia\a i ni 

4jJAt« ^^LaasJ >n4~i ^g-3 oaLajc-V Aas._ jil i__u_j-dl (jLj ^*I^>a§V( 
^ » 2 .. 3^i IaI ((_j£J_j _^!Aac.Loja».V l aSj-AJI ^3 AjtAj^a jA 
IAa=w ' ^ ■ J ■ ^A ^IAaAsa a "1 (a". jjjic-LaJI (ItljtoA (_yo3Lj ^ji 

(_j\_3 LjAl (1 Ajb A_j ^ a (1' nijp JS.aJ 

4 __ g _il j )ajll ^»_J^Lait (_j—a Ia\_o] jjl A jlfc ^a, B~i A-Jj;*i *.i^M 

a) jjV I 1 - it M a"'<-_ | I («_La _j^ail AjAav. _jjL=OJ V^aI L3 ^- AjtAauua 

~3 «* j-a £yG- A \c' . ■■ y. L^aI L$a 1) /'J V ( -»g “i^AJ (JAAAI 

Vaj^VsiC. Va j-UxAi (jS-aJ La Aac- (^la. ^yC.1 a~i-> 


Ia_A m \c- »V *>>aU A_J , „\ xa V-aLaa < _ LlSi^a c^JLaA 

,»n)i < _ 3 — 3 ] j L"'\l ( ^ *'C .i (" 2 " _$ ”y” (jJ-A >— i . \ l 

ajl) AaB \ g S ■ (<J_jS/l ^ ^3 O' A«Lj AAjh( 3 < 
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-1.1c- ,»la .23 jjc. jLaj (jl Lil tv_j_jL J^\ 1 ; LgJjljj 

14 jjll 4 _a 3 cil ■* V 1-uj .4_ oa-cJI A j'qj^)AA-aV 1 CIa^I^ v j_x> ^ •‘s i 


jl -i_a _jLSibU i^ULxJl 3 } t\, all -v le. 

4 ja^jUll a\ Sac-VI ■-"'V' __^-sa£ He jj ■ ■°*~' jaj l. 2 _x. 

(j) t£_3l_jil ^^-3 *-j_j' J-i—aAxVi j-t If. A_a ^IS Uu Ajjlia A -ag -all 

Aa ■■'*'“ ,_j—a 4 > » ^»g-' j ^}_aSI 5-aJ la«Jl £XJ_;La] 1 "£-Laj A-U»..i.V' 

>UI jl.-...a (jic- L-iajij ^ \^g3_ i )*-a]l ^-1 4*-\VI ^Jc. "£-lx_j 

4—alc- ^ \a»U g- 2j,ll STi 4 jll < .'.',1 ^jij c sl^aE. VI ^JJ iAjjj—<xa1I 

ft-2Jk <_J!La i_Jia ^3 ^ £• LaAX.Vi jJUi AjilfLlji jj-o o.2x. (JSl 

1 1 J "i 1 - 2 -x. _jj \-_aAAX. tAjlj "z" J) ajLiVl La L ttJ (_j-a >—a 

jjaj-SJ ^4 . , ai a\ SaC-> 11 4 fcaSLlLa 4 _aC.Loax1 j 4_aa!}ULc. t«ljl u ■-Q* 

^w.aj.ll jSH _jA_tiiaAli (J_j-Sa (ji aaxJI (Jt . V»A»i' 

,Ajjj-ax Aji ^gje. AjLiiij ini -13 J_jS?l (jV V-oLoa ^^C-I-aa-xVI 

1 ^J-V 4_oj^La _j je- 4_JC.l_AAX.Vi CaI^A-aSaII ,_ji ^aJxIIa ^juj V 

AjjiltoJl tljla.lAAJl O-Slc.) 3®^-* 

c-i ole- ( -» hn -a ji l (i \«a ■_—i La., . a! 2_x.^j ■ *1 1 > j_j\—S. c.1 

.<_£ J-li v J | ,..J iA_AJ^laC.iUl (_>i3l JASLj l^- 3 g-L-OAX-V' 

(_jLs (A-AA^lc-^Ul ^J^al^lsl 1 j\r~ . .Iaax . 1 (__>xa-jVi (j&J Lo^_a (_j£J 

i>«j ‘axiomatic 4 - i ' 4 *-° u^■oU.lj tjAA^jLxalt 

.4 -nil 4 _x_Aaa 3 i _ySL^Ju Jpi (ji IaA ~ • -"11 

_j AXa 4__ji t —i la aJj (3 _is t4_jj^ac.^L5l J_wal^>-A3l ^jl will fC. 
iA ,4 jc. ^ja« 31 1 oil J->» -a Lam _j_aS1 J.1 .X.U 

j_jJj JAC-VI jJt, La» 1—ll J-l-X-1 A_J g- J ) J >» JA ^Iaxj 

L_ui j L_aS -(J> A »a ^Jl_J A_u^lac.^UI j±i A cAa^II oil* 

AxJA A_ji (La3aI^ 1 ~> . iji »AAA L-oSj C. 3 ?^' c^ 3 

3 V lj h~)J —“=4 3 ^ 4_AA^ilil ^J-C- 4 _a^1sA ,j—a ^>-jSI 

<■ _fl llx ^ JSLi-l dll Male- VI t. 4~'.^->A AaaV^xJI (_jC- AaJli_Jl CaIa^jIxaII 

(_5^)_A 1 AAAA LaJ^Sc. ' ’j- -" 1-1 ^"ir. 1 t">l JjlV'll ^vaAU J_*-XJ lllAxj 

(ji (j ‘N.ajj t j^ic. V 4_ji ^ 5 -lfr A . - j j jl-Vic. V1 _^>_X 

*»*ll ^ ^ 3^yt_a oax. 1 .\c. 3 V A j • ,il . 0 V1 4_a.liLa]l 
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( 4 s .n the choice ^jL/i-LVl (^-a «L3j*a13 

4-jjh.ii ■ jj'-'l ■a’i - >Vi c-1 aIc. (j^ »j (_] jjj La£ 41 jljfl j ^ 

>1 g'i ~-1 4_AoaJ lu La ^ \c- o \l *1 iti 13_jj3 aj 4 jV ^a» \ l (je. 4 -s. M ■ ■■ 

‘arational J L>* . l t (j_>£j-A lA 3 j& 

‘(_54_*^Lj Cy*J .1-1?. a _jjj£ 4j?._j3j li^jaJa k^C-l A~i>Vl (jLa^oll 
»■—llol (jA \ j 1-» \l _j \<* ■ ■■ taijj _jjf»i 4 »Mo.U 4 1 A\ A lil 

. <t t r C-\4 *\-> VI (Jjl — 'll aJjIS JJC ^LsILij "4jjLva" 
(jA 3 j3*JI OLjLjSI ^3 -AalaJl (jA _^3 aa3a (jl£ 3al 

£- ,^,i e .j jOc. <_gJl (jjjjlJI ^LAja^Vi e-Lolc. 

4 . jj ^UtoJl 4_jjiaj (ji (_>ial__}JSL_J ' v ia. U M aWl (jl .*i 

jtLi l 4. 4 jA ^la (_j& Ia_jj j j jJaII 4 . iLl^U 4 4_ul _^4 juuV t H 

jjJiLs_jjl ,jA 3 j3»-U g-Lo3ak*ifl c.1 fl'r. _^iaj 333 ‘4 j*<' *<i_j 43 jjaa tlulS 
<b 5 _1c- j^JLaILjj) 4_u^Lac.V L$ji ^glc. ^sj_jLj ^gi L a Laj 4_xj^Ui*JI 

l3Jb .4_jj^4» U a <J!>La. (_j_4 i-*\ \ tj 4 ^4_4C.LoH=wl l_$ji 

(J^aj (■“ )\ j\a» 11 4_ac.\ a~ 7>' t j\ j > »i i^yc. -ll (_5ji j_j_j3j 

. 4 fc ljl •*» a (j ilaU < <413 ->-ia (jA (_JaLSJLj La_jjja43 
<j__e. L.j . „'\l »» 4j_jjjAyi" j~ 3ij) 4 ill t _ s _ic. -^Lj_ a - L-jist_j I 3 ) 

_j-A 4—j_jlVlll ^^-Sjjjja^/I £-t_a_ill 4_1 LSoJa (_£3JI j 4_jj^S*JI 

<u i __)3 Jjl_j j h i j <—S j_uj LgJ_jjal 4-J - ■■' IaII 3 j-^ _jll 33_a^all 

!~LlAa. c-j-=kJI 4_iJ ^3-%‘iu)i\^ _jSail <^jl3^Sn idljl 

(_5*l 3-l3aA ^_3 La^a 1 jj3 4 j ■ C1j^£_>aaII jJu 

La 4j_jlaj c _ s ic. (_>3al _yc.^\ ^3 li) .LgjJaij (_j£aj L^jI_j L^J jjB jjSaj 
t^^SjjjsLjjA ».a jlaSfel 4 _jjj ^a L^jtJia^Lau (_gJ& c-Lij ^jjJqLaII ^3 

Jr3j — <dSt 13 — A (_^3 — jJja (j] _ 3 4^3_j_aV jl ‘ ti? =4._>I _JA j" ■■■;) _ji 

43jl.lJk.Sf I 0 A 4 J jjjJau 4 fl ij_ia (j* 3 j3aa1I (^iijJiAyi 

L^j3 ^-La_ja 1I ^33 4-*\.l3 (JJja iLa (>f 3 4_uIiLac.V l^ji ( _ s Jc- 

tjolc-L-ili 4—ij^iaJl f l..<;jwSft 4 all •% A) 4 jA I jJI 43ji_j, _)~k jll : ;‘^4 1 \ 

<J-Ai_^*JI (j) 4-JuliH 4 _Jkj3jll ^g-J) ^3j>J III o_j_j3_j l3_A_j >( jj j*w a^I 

uSf ‘ 4_jkj3j ^la 4.1» 43 La V ^ j.i 1 (ji 3 -j V 4-jc.\a3>V1 

. j3jj La ^gic. \ g ULaJj £3 33 (^j3La*Jl (Jjj_4»43ll (jjjl_j3 
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j-jA-aj -S»J J-*> t _)J hu a ti li* «■ . I } *-* V-^> <j) ^jlalLj 

J li tl—aLaJ V J> Jg -a 4 .'«a J jLSjft jU 

-j^-;\ l ^ >aV ji £.-^ 4> <-^'-9^ ‘*4?*^ 

« > ». jjJila f * 3_ A Lftl JJ L»iJ6 j .0 ^ ^ *** A 

^ liU- Lfcjl) ^Uull ^ ol jjJaSH (ji ‘£ 



X^ai 2 j'iMSr,7j tA J» >_jj *Sj L_gj) 

... j!l i ^LjuaVI * i * " ■ **’ (OjvUc 


L-a IjAjw <■ fl'i >-aj (ji (JjS (_S 3^-all (jj-^3 (ji ^ ^ .(-. n> J 


(ji <J —&J ‘ t 


^jc. A_ji ^s—ic- 


jji AJ V j- -W (j^. "1-lllii^>ajVI" 4-JC- 1 ■ «"!■> VI 

ts-lc. .5_j9l£ S_>£3 A_ujlifcll (j-C. Lij_j£a (ji (>a aSj ^yic- (jjSj 
oi_& S_jJi l(jjill ^A g-l—ajaVI e-L-alo (j--a A_Sfl (j) -a l& 

,l_g-a$i ^-9 -fl«l a-^1 (J-*ij i_j-»aSM ( ig\l -oc-i (ji ^ ‘S^Sall 

<■ 1 cr~.\ . ^ J ■»-•' cs _l& !-»,>>>VI (^.a UaaJI ( » g»A ji oil d « » n bU 

(j-a _>*jS (jLki JjaJ (jL^-W j'jJVI (^i (*&«£>) (J) AilUaVWa 
'»! • ^_a \j<,_ y *,« (ji A_alc. Ai.ni Ijjliil ■& (Ajjjla*il Cjb^iij 

.AjJA jjjlSxil 

(J_xLu (ji AjLaJI (j-a (jj-Sj a 5 (i- L x aJ I lift c 5 -Xa 5j^*-al 

SI ' A_LaC> ^ (jjS (j-LajJ (j} .ojjUll AJj-»S/l (>» (JJS ^>iajll 
J ■ ^a i (J^a AjAxJI A_oil Jb Jjl_jjJ t"A_uJ»il <^->1 " 

IaUjj ^ 'I ' a_iaL*JI A_ujla*il <j-e. 3_sj_^«-aH £4'-“^ 

2 »\<1U ^j|_AjJI j SAjj^ll aiJI (j-a jl£ (ji j .Aiijjjlill 

1- .1 1 j j^j jfi, jLul Ij* 1 * jjmJI (J—alj Aj? V) ^A-aJ jL-a jJft 

A_ii jlj_^J 2j ..J ...VI (l. i \.<i t ai l (j-«_J .A joW\ l A_jjjlfl*JLi 

g^LuSVl (jr-3 (5_>i.S?l ^iL«jll (J-o 

i.i .aJS-*IU cJ-=^ cs-i 0 S_jJ-S <ji-? 

jjti J I"(jji" JJ (jjj -<j? _jjVijtSI I d <1 nail Aj— ilia (j_ jSj (ji (jS-aj 

^J*JI ^cjjLj <ijlia.Sfl (j-a JJ] ‘A?*r? ^ (^} <3^ 

(J-al_ 5 & I flja .-<- ■ dj1_J^>laj (ji—iu iJjljl_>3 ( -lia L^ji jJ-JJ 

(^^_i ( ,r ) ^tjJalj (JS-lu (j ^i-^ftU AjSj_yj-aVI <—>jlA j-aJ' (-5_>=*-i 
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•Ij V J-i* A_jl (4-=v3b. (jjJ ^fc_>J t-cujj ‘"OJ^" 

v«r®J . J—®*-i' *l.^ g .x > Ajj buaui jaj A..JC.LaUlI tij« ■ ^ Jj_^.j tlH® 


"OJ-£" j _ . >i-t . :i .., _; t jm -ia-a (JS—kij j_lj t Jj-.rt.rtU lji_A JjS—5 u 

O - * 3 _> JC ’^ VI O(j_a jjl-S A3j .A-jj^lie- !>UI Ja_jju j- ^jj 
A—^"< j_J-^” < ' 1 -^ -g-J <j' J O-iS j-ic. tli_A A_jIj tS-^S- 
O' cS_>"* ,_yS] _j®^' <-Jj3 Ajj^Uixil Ajtlij La jt^Lo jUa) Jj-aC-i 

jJJ<i~i ^ ,^-aSj '-‘V O^ Ajj^SaJl <j& j^itjaxoVI <=0 jaj 

. ( ^ r jyiie.!iUl j t^nl -t <iU ^jJaljJl (jjj j.la. 

-US A-U^Ui&iUl (jial j-3sV 4 Vi' .a all A-l^jLLail i" il j aall 3 } 


j»-l*i'" Maurice Richtero-^so o^O-*- 9 ” J-*& t^-a '_>=^ JJ-^ 
U3” loJO'" 2 ^ AjJ^aj o' - jUijj (J jj ."A-talaj AoLut£ 

Mii ^ g—lc . o* 1 ^ j—ic. < » -...)U3l 30 -®^' o -3 ' g jir^ o^'o-^VI f—* 
OjI j)\ nr. I ^g-lc. lOajI j ,,,t-Ljiai 2JjSi^a Aj-olc. ga»A 

Ablc.il t[ s-3 <j-a. (-s-^ - J jj^J 03 ( *-tlai\_j _<'*> "AjjjAV AjJtac. 

A— 1 j£s A—tflla. JSLij Aj-ai*JI Aoj^ULxJI Sjjua 3 ' V] ~*Q j' - '" 
. JJ—-2J J > <*i^ i ^j.lc. tyf\ t* 3 «» lu "Aija»-aU A-X^lsjl •«. I'" ^jjc. 

0-0 »— J - rb ^2_J ...Ajakll A_3^jjua-a" (j' ‘^J-o ‘OS jj j^i 


S ~n .. l ,.a a 0 j_& 3 ) / '"A_ju3aU 3 _ & l -U 




0‘‘J ' l c5 J-i O -^ _J > ~~ 1 i* > ^ntrt. >*-tll f -»\l (_JS_iij 1_ ai «* jLjjjaVI 

iA_jj^lac.'i? Lgji l _ s Jc A- trtj jUll ^iUjil ,j^a j 3<U ij l K 

^gJc. L^iUj o^Lc.) A-jLIS ^le. W. 1 J ., )) A_ac.Laja.l Igji ^Ijibj 

.^AjJ^bxil ^^L-u OJ.1* 9 ) J-aj (_uib*ji 

(-> 't~ - ^3 3.1 .i'. / il l ^y «,. u a jil jLul] jlagU AjaiUl A_liaVi jSS' (_j° 


J J ' a — * uU AjatVi 1 r. A_a^ 2 j l_x j_A - b U _ 9 c-' ■"'' 7 -V' 

^ 3 _a jLiliVl <*—itj aJ Jli« .Bernard Barber o^jW J o'j^w 
c}_alj*Jl o?jW ^jia^ ^' j»b& Science a 1> x i 

a. 'V . j. *f> jl i ftfl i J j — A 3 j ** *>3 jj c -1 oixil J—»_aj ^ jil A_alia—ail 

•3- ' , - ' -t-j " jjSjj" "^La ji" !_^yC. a jJ3k.S?l Ala-j-aj ^ia .oJjia. Oljl ■ jjj£l j 

mAaII (3« o'O " * ^* 1 - * ' ^ g 1 ' vbjA^Ulj b^kji jJjJJ-ail JJ jl_J 

V A_ii ^ . . '-> 1 jil j_a ,"eOiiaJI jlSijbU 4\<& aMt A^ajVLail" J A • * J ' jH 
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1 ' ,' T 1 -lj9 A Q . . Iflll ; ‘>1__3 > -v A 1 b-C. 

Ua_io _>^kJ aa*_^I a_^ Ji ji V) J^?JI ^-a U^C 

Uj1& ^. iaj 4_3t ^^Jc. 3-y-aj U.i_ie. J tLgjV, J r..^-ai ^ ...J 

Ik . is V ba ,!.* j A a . ,.\oU «.jA.^j_J| (j-« > -- 11 » ■ ..\ l 

tboLaj ,Jj_5i*ya]l ^ya 4_jl <-JBj2*J ^^ Lo^Juj Jfclaj J 

A jQ .. Iflti j A j> ^ lall OAjjyO-bajilj f\ yuftVt i J>_byj ^ -s. ■» ^ j„' 
l J tj'-J tSa_j ~'7>II A, jy>Wl) A_ l al 1—\ £__l 

s - j-> ®J'-? k J W^jbj l-ng'xi SaliVI ^3 iu 

6- ^J '-O ljj-y .b$JS ' • ^aji 1 ^CjV «• J aj] l La£ 

W'3^W ' —° b a A A. >. $i 1 jjj (_ji_3l t"^j_iLail (J a.Un jj pW_»JI A_jc. 

■ 1 _^Oj J rnAl I*l| ^ aU ~A . : ,‘a J^l « 4 <j!« \ l»* 

. i^L V 4j_>lkill ~jja"it y. a^ j.^-U 

■— J VL=J1 (j-a -lJ.i*Jl L*£ lAJlaJl eAA ^_i (jjUaAjtil <ji j^jj 

(j'jV) <J-^a IjJ-aa ii t O . n . 1 -vl l *_soS?i (j-a lg ■ .4.r-Al (J_£-oj 
_ jl 4_jj^UL*JJ (_5 jW*-° £ t5^a5 A_iLlS jS^-C. (ji It5J-J A 

a_mjI_; all ^ i >> aJL^JI Ajj^la&V i-' «'»j Aj.'^-> SJLa. 4 _j 1 ^yic. t 
Liii la-y^alj ji Jj v ,(l$j Aj&LalswVI aJl^-oII jSjj 

a b la l , yifc Oj^L-U A3 L jk a^AJ c 4 j i^Aq^ n \ a\*^A. a ^ -•- > ^ * \ bLiS lil 

*—‘VLaJI Jba-a .\.‘i.1 iC. t(JLLail 4 ^ ■ '^j ,.U 

Jya 4_j_^iaj \ ,‘>\;A Lu JJjSj (JSi a jiauial l A iC \ V' 

O' 3-S- 3 yr ‘ ^~ ' ~' ‘ l l " Oi ^.Ajj^lUl ,_jc. AjSjjjjyoyi a -Va-'U 

< y.lr»~i ■ !■ 1 Lo, 1 ~iir . - la - aa _j g l~i"l 1—a A_Sb»J <•?-' XUJ^VI .Jl jb 'U 1 1 

JjLS ^■■y.'-i LO' A. ‘u». y» Aj^ikii j^Jjtall ~j ja'H ^\ ^- \ , , 1 

A_u!>la*Jl ^©j_y^a ^jJc- j»jSj ,jl <<y jfc j‘u ^jjSaH ^-a b_ji=a. 

.(bj>lS» a a ] l JiS-J j^ykiyall 

^• bW VI jLa2c.VI (JjU-aaj du^_uui JiiU 

oLjjjV l v. ^ l ’'■% . ! <_>»0 Ajj^itii Cljlj_pJaj ^let- AS^auall ^a^ .- 
^aill ^\r - bbuc.1 ^*LajayVI aLalc. jji J) t»-ju ia* 

^jSJ j tAjj^aJt vllVlaJl Ajj!>U*j A-vi»..xJl ^t<^ S jjLij ^lOl 

^^yic. ^LiSi».V' fie- (JAilaj ^i ts Jtfc JuabSil L-aui 
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[ y 1 A a 4 . 1 * V Aj 2 kJ_j\-lll t—)^l. r^ . \ l 

£-Lai=».V' jJlc- <_ji& 3 j V .CiVLaJI t*il3 ^ylc. jjjjUll 

<ji Ajlc- ^a/lj LaJ Aj ^aJil l£ .jSLall £ J jaII _ j3aiij 
-^jo .< a U ^jc. A3_jj_ j-o dsLa_jl*-aJ oJj _j^_j 4 

AjaujU Aji51 j £VijUil AjIjS ^jj <ji <ji) J .IjljiaJJ 

^Jc. A-i V 4 (A_u distil (jj& A Alla Aj^laj 4c3lJ 

pjlA ‘A_ttj!>LaJI _j iVi\j (jl A Vi \ ..ill _ i >*-ail g-LaJ^Vl 

<i\ \ I » ^3 £j\Jill ^Ljj^Sc-^Ul (_ya\ JjSl 

o 'l -A l_JJ__)3 In mi ^JL$jLa tilii!) » <a \ » .all t ^yC- V 

c. j^all (jl_J ^ I_jlL-a .133 A_fcljji L-ai ^ ^ to 

£jj\_jJl SjU_—u J ft\->l} (Jj— a. a l> l jfyjL-J (J-*C- “U 

.(! jSsbu 

A—a£_a ull^Lj A_J t A_H^S£!>U» J_jial _^J3l (J_y-J3 (ji IaJ 

(J (j_^a!l 3\ aV-Vl i. 3- 51 ja <Jl.- > ^ j . Xwj (jl (^) : tt? —*> 

CjhLflJ&Vl - ^- V< IgjS Jj5j <^1 i-islj-aJI tdlj ^^Jc. ^Laia.Vl 

Jjjj 1 A ■ rt ! ]\__XJJ L M \ \ tu i ' * ** ^ ■ " a\\ A jafti / 1 ^ ^ 

,ji A_ 3 __>*-oJI _al=J ^IL-C- 3-J V (X) iA_jj^S»JI CjL-aJjajSl 

CjI j j^\U J -^1 ti? _A lAA-lj-J ^-jJI A_u^3*Jl A_j__>laj <Jjl 
^ (r) t(A-tC.V < al>l (j>Sj A3 tllVLaJI AAaJ <^-£) A_a.\juJI 

ta _3 A_ii ^jJajJ (ji A_3^>x^all «~i-> V' ^iLc. t 3 -l£’ 

(j—a a j j t aiS ^ 4 AJS.JJ JJ-Jt-a jJ-*-aj A_iliaJ 

^sjjIjSI {j Ua ia 

f J . ^ 

i.iflj ^ ^ A 3 \ ^ J 1 ^ L^a jji-J ^-XA4 1 i fl ' 1 >c » 

^ p .1 aW I La ^jj V Ajl ^ 1^13\ ji! ti“ ilift LaS Lft l a I 

OljyS^pJi a 1 ■ -'tt _1 _jJ 4 V-a Aa»_jJ V A_ji _ji A_uilSjJI (jL^J 

Jl< «-«AVt JaLaji jlAJjl Aol*-J .UjjSj (jaSafcil j^ic. (Jj .Aj&Lala 1 '^> 

(Jq v.mati ^ 1 & l a ^ jLSjftV^J 

tA_s3 ■ - ^Lla iiklilj t <UcLu3kVI jjjLaallj A j£ \,«a !i^ V I 
AJjLwtutJ^a ^ -"a*; ^ari~>a ,^3 Aj^ jIai.U j)\ j"l- »V' CiJ^i 

r t a<U (JjuJI «(J*-«W »_j _ (o j Si A. \j ^jti J ~i4a\ ' jjaL&ill 
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A_jjA ^>1 _ai ** Xl-v jII (Jg .j,i 4 |_JjLaJ A jr.l j-TtvVI ,,.. 

i-J ... i-*\ V< A. I i f \ ■ iafcV' (jl ^ Q ^ ■»« 2flj ^^jj_&la_alt 

,A_uiLi£. CjI_jI_) 3 jLkjt afriSjaJ 

V "A__je.Laia.Vl"_y "A_jj^/lL*Jl n J—*1 _y*JJ _j -»*■ ■ ■ <_1 ^Ia_j1I (_j_SL1 

\—a£> .A_jj^ae.^UI f_ya\ _>i3l cs~^) «■ J) (j-« '■ ■ ‘nt . iaj 4 

(_gi <1>= iA-aj A-ir. A_ii 4{j_yJ ^jjC. Ijjj L-o A_La "<_La 4^4_jl_y-U_uj (j_y-a." 

_ (3 a£Lll cs - ^) CL J * . 1 > J V ‘l—a o l 5~i c.V _yl l—a A_xSt_yl 

(Joj_ui ^ ic- 4 1 13-n» 1 ijjj "S" ‘ —Sl_3_j-a "(J—olS” jj_uiij ail 

(JjS (jjill ^-3 lAjJ-lja. <—ilAja-SM ciSJ IvLaLS IaIa*j (jialjjaVI 

<^-3 Jb_jl_y_y <_j_C. S_y\ 1 C. CjI. Am^ VI <J_S |»ij \—a <"S" < —3-S ._y*all 


sAA (_JjLa (_5.ll ^Alalll (Jjja VAJ_y ."S" 4^ A_a£l _^Jjall A jnml l A. L . uLmI I 

i-JAJ "S" * *3^1 _jj ■ -a~i Ajc. Ajl (_$iJ 4A_L»LSJ1 

A .n» jo Ls_j_^la "S" ^y-j>»La j^-3 A Ji g -a ll iIiIa^-SH jjJJ <_j«o 4 . ttjjj (ji 

(J jlaj Liljljj IjJ ."S" aLiijI&j A_3^c- LgJ j A_jji& i jAjj "c" 

^Ajjj ■ *°~' ( _ s __Aai_y3 A_jc- gM -u 4-*l 1 *1 ^_3 \ jaiaJ lj>)_yj A jJaj "J-a" 
(_J_al_yxJl jji (^jll A_ii_yji.aH A_utSjj'^l 4 _ 1 W*il Itmii L'ul-»a.J J.M 

AaLb J< lA_jjJjaj ^jS-aj V Aj&Lal^Vl_y A_)_y£all 


J-al_y*Jl (j >■ ■» ; jjLj ^IwU A3 (^i A_jl] (^AJjj La Uauli IjJ 

lilii jji V] jLaj&^U A < 1 > na Lla_yjji (jA3 Aj£-La5^VI 

_JJ (_j_a ^_y_j jjja (JS >jj SJxjlua 4"' ll_j L-o A_jC.Lala.Vl <_}j»l_y*JI 
j^jLjuu 4i'. .. jjl ^jjJa_yj (j-a ^jSjalj (jl A_LaJ_jji tjjn a jlijft I 


A_>jujijyaJt (_) V ll • mV 1 A-jLaC. _yA AlfllftVl (J_yj4j AiOlc. Ai_y -j ^ 

(j_a A-aJI IaA (^Jj aLSIc-VI (3-U».j <_£AJI (_Lc-lill '■■-J.ila. (j_a 1-3-ja. 
4-il^jj ■ ..alU Ijai .J £yC. ^A_jj^tac.^Ul ( _y=t\_)3k\ l ■o < n ) 

LaA^AS (j^SLi 4 J ~na. -aLuc-^U A_jC.Lala.Vt _ yj.n4~il l ,_ylc- A-jj^lLtll 
iA_jC.Lals4.l AL*j*I A_1 tJJOjl _^l_ySll iLajI (jLj ^cJaij V -LaLLa 

< j\ J ■ ni aI_^V' (_5AjJ \ gj3 (j_y^u (^lll dlVL^all (^-3 lA_j| A^Jyj (_Jj 
> ^i\ lit 11 _y!&i 4_ll ) > j V I eAJS (j_y£j A i"'* a (^yjc. Ajaaa_kja 

_■'!'. ,.V 1 tAll! lA_y_yjJ ^gJjlAlSlc.1 A_aj^Lall 
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JjLAi.yi jjLS ..a iy aM fji-jjLSJi ^jaal^^SfiVI 

(_5 > 4_jj^Ut*JI OLj^iau (^g—lc. 1 <a~i>V' ; -> Ac. jl_alic.Lj 

^ „ N . *yj (jl_9 c. 1 I ^.Ic- ^_2 A_ajl jjl CAui.^ill 

j el.jLAVI vJj-aJl (^3 j" ( _£_)~J k $\ Aj-j ijj__^JI 
Juil .1 .<■>$ >jj Ijd.jjll ^g-3 l_jl_rvi j i "^yC- l- « a'*> V' ** J (jJ-J 

V-aZL ojj 2 j t*~l\ -> j. *-i jj ,,3 >\ .o (JjlS" dl«e33 

, g -2ll ‘ “'' *>l g~i(--V \ ,'y^a La L a j ol*~iA. ^ t jl_fr AeajyJ lj\ (j lie" ^ j . aj 
l g . Ti ll g~ic.\j i^-» tliljl_ajc.l - >i l.a l l ^_a l gSI jj& l £-3 

V <_$_>“•'j u '-^- a j Us-*-° <j-° j cs-^} 21 J^*a au ^. I ' 

l-X-A A je.1 V' ji A_oi»_:^>Ul3l l$J j • .->■ (_j_c. Ijj. mi 1_j1*-3 

A_j_jI jl-oJI Ijl .>»oll (_i^a-SLJ <j) (J_^aj _iij t ^LJb t. al~'-y<o H-J jjj-oll' 
U . ."->A l V l <aVn tig* .a \..g-~^j_jH f^ya \ *n »*i \ g J * >*l a £yo 

t t _ s _i_jVl e_j-ell l g.ift (jil&Vl £-5 ^gJiAJ 3 \a.~lj L-ooa A_1 a{ Ajl <_£^i.i 

t-: 1511" ojlge. li-i-a.j li} t(J j<Jl ■ ■' ( _ s lc. .*—a_j_>ia i_£l t_i^= <^J 

' ■» ; IgUftljA^si t-i^'i S^jLisJI oJUb <_JiLa jjl LeLaj ^>.l» ‘1 t’AauJaall A jmj 


A3 ejL-JC. <■" i mjl A )-il imji lg-jl jlfraj] AL-aLeJI Aja^j^uajil 

ajUc t^“* J ‘ J_?a t fc ' WMl ^^-3 ^^jl—jjj \ g 

.j-ic- ojiil Polynesian lg^-1—a 

V (t = X + t tj-la) =^1 \ t^^LS2&Vl uM * 

>C5 JjVl e_>aB \a J_y£-ia tjl£-a_j jjl-a j (j& <_$>*-» U 

‘ -•I ^ j&C.l l -|g ■» l g.fk-l^jLj (J «aj (_pJiil aljlj^LSjC-VI ^ If- ^3 

(_J-C- A .eg-a A_ajj>a alj!—aIj. ^ . *a 1 L_gjV Contextual " Ajfl l. j ». | " 

(3), }-i.) A3 <Jljl jLSoc.VI_j ,a_1c- t.*~ 1 . 1 1jj ^ a I s^i I (3l j“' i l l 

OVLa. jjLa^Ul <jl-AA (_Joaj t£~ _JJ _"AjSlj_au jj&" l.g ale. 

^ _j j .all J—a*J Aj—iouIIj l )J__)SU A_Jl=k. J—S jj_y_Sj viij. J.Tx. iA_J\jLa 

aJI=JI ^y-a j^) .contextuality Ljalj-a- tJ-3' jl >jS* l& 

£ul_lj 3 ^ 8 " 1 ■*' l jjSLaj t"i = T + t" JJla djl^Lij&Vl (j-* <_5 J) 
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Lg-jfl Jb hjLilajll 4 _j 1£*JI aU .„» •> ' Jj 

.(bibLaje-Vt bit 

>A ( ^1\ JjSlj t4 J5b ia. ^ jjjbill ^^ji La (3 ^_ a 1I <j] 

Ia^j Li^^at-ail <^^*11 £-l_*ua.VI cLaIc. 4_j ^jJj ,ji l_» 

JL-Sjc-Vt (ji "fjLgjLa" (_5 J_J jLloll Jjj-^I l _ s _lc. . j_4Ju«jll 

tjlj ."Lc.Lta.tj LajjL Jl52c.t jA (tjj t _ s A JOa lL) 

4-a^Jl OAA jJjL-i u , ,i >t i LaS "AjAaJill" _1 £_*J jjl ^ ;. „\ \ Ua^C 

.bills 4_c jli L*j£l a JjtilL l*jl tbLi X. 4 ^- ■ ^ 

<^i - ^L_ jUj^I 6 i oust ^ Ljltll ^l*jL, S jLb. 

o-) Lali* j>^j — ajSLIL ^jjLUI ^ 4*5jjLaj jliiei 

<^JjU jLkli" L» Jlijcl oLJ) <_> llS-t lit .^Lta.Vt Jjlatll 

JL-bil" t _b3_pL, J-jL t^uLgjLa ^ jj UaS iLjaJ l j J < j ... 

( T ') ,«4t*J_p ^LU: ^ t-i. -t ; 1 1 "^Lta.Vt k-iSj^l 
W^ Lj .«a (j-3 "fJ-gjLo" J »j >.. j >■*• 1 J~. tLoLaj LcjUk <aajl tit 
\'SLi .“^L^Vt-j "^^jUll" ^ ^LtiVI (»jjL ^ J_i») 
^Ljjj JL^ c- » , u . .t *Lj$Sll £lj> Jla SjLc _^LLa -LLla 
6*-^ ^ t/V 4"bbbj <_k«j ^ > c .u.. 

(_wa*j J-aC <jS-aJJ ^jj^jiilLj Igjt^L Al=o ji 4_uLjjijl 

‘~—*_>-S <^-^t cs^jSall (jLxull Jja. <5 jjjaII J'J ~tt j I-. I I 

(jiJa-iit <jl" Jla SjLft LLti 111 4 JlalL %(mS l _jVl a_>aii SjbaJI d!a 

ji Al^lal\ £jjLL> fJe. ^s-lfr J_>3 <^v oS^u Sjjjj^- jA 

‘dw' J ‘ts-^L il>=- 4jkJa^-aJt 4_i, n/i^lU ^jjjAaJl 4.1 ■ -. - n5. 

4_ijaa. i ^<i ^lSic.1 s J u»j| ^ dlaj^ai ^ Ju L. - 

AbSj,lj 4_LJt L*j jLilc-Vt 44 jSL^ i*j ot jLuJl bLt 

ji 44_ie.Uja.| L ^ . L-^j t^i JLSjj v tSilaj 

4JjjL„ ja t (^V:U La Jjcaj u o) .^Lyvi jjW-n a. ^ Jjr 

' J "t^ - ' k, J w jL-i" ^11~» mo (jJ-J jxjtj-ll 4 Kij j_A t '*« *i .^ 

JjL Sjj_3^1t bjljl- Sjc-VI" (J-c. \-oib bjJ_atj bj 

O' ■—’L-r^V (3-=^ 'o-^ L"' s> J1^3 J-3J . (r ' ) ~l_jcLta.tj 
^Uai. ,3l_>i«. 0=-J <*■*-=* UJ bjtAUtfcVI 
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jn 3 Aiu-a o' e-*^ o' riUJ-* 

.LcUas-I ■> W5 ,ji Uiaji tjS-aJ OljUjC-V' 

Emile "jOLSjj.s J*-J"0- **L>* J 5 ' ->* J**- ->^ ^ 

^_3 JC U, jU2c.» o' ^5U-» ULaJil l-K 3 ^*^ Durkheim 

.LjeLoS^t Li^ o' s JJ-^W A? V Aia^ oaj j' 

SUaJi aj2I:u 11 Jl£-iSf»" iaUll J-& v* ‘<-5^' «i*“* ^ 

O' ^ Jj "Elementary Forms of the Religious Life 

^ v_*ji KuU o^-^*2^1 

*JpJI L 0 i ( ' t ' I) ".5jfrUi>-' c^bJbj V=^J U (J-'jc- cs^ 

cliUS) o^ •**'ja Sj"*' ^ «#* ^* UJ ’ 

jLS^VI O^ J-" ^ • 3U3&V ^}j^' 

^ ^ W £^-V*' ^ 

cjiaUjc-VI ^Uj -i^j ^ jLSaSfi o' ^ 2:*-“^ 

djLu-V' O- *1*1* ^-***>- ** 

" A %e.\ /ts.V l w 

^ _jjb U-4 3VJ-iVi oJ ‘W O— u -£ i ^ 4tiJi er - 

- 0 J -» g-b-i. V) _>-* b- bj&UbJ ^1-a^SI ^ J 2 

^ ^LSjjj 0-® S-^ujSuJ' 0_>Sail t^s-a "S-Jc-Uja.' i^bjlbj” 

•w o' > "' 1 j 22 o'' u' & o'-^ '\' sbi^Uo) -)-)-** 

■Wjd O**- J-WSj» -J5Vi o' ^ ‘V*ft W» 

A_ii 4_*iljj .A^22 *j ^UjfrVVj o-aa-iiS ^L-ua.VI 

^1 -> AV . ^ ^ o-^J ' ^ ^ ^ Jl52&vl 

ij-u 5i_^ ^^22 _^\_S2 & ^U 5-^j^i' 

^ ^ ^ 'A ^ A^& Va 1S> V ' 

AiL^»yV? »Oi->^-^' O^->*-^' ^0»2a.VI frLaic. o« ‘^ 2a 

Ji.ij j\_a2c-V' frW. li) <j' OJ ^"' *^ O-* - tP) 

jj^jau (Jjla Jj' S^W O- •a^Se-^* ^ O^ ‘-M*- 

2_a\5ai o^8 ' uu O—^4s cP»i_> 2 aVI li* o' V} (rr) 

<_ii t jjSn ^>?J' e-ij' i-oS .^-jfrUia.Vi 4_ai52ii_j 
Ji J>^ djbi52frVi Ja-3 ‘OW-^' 
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^Lll 4 jLjjjaVI * " (j^a (_JSJ 4jlj j_j‘ 4 jj«■» 5_j^Sa 

o-lM j-nM i*' ~ jll .Xallalil 4_1L ‘-*11 ^ <j l*Uj Lg_j i_VI 

_ji 4_jC-Lajia»l 4 jaflyj A •>_$J V -2-9 4—ji V) ,Sj, ~iftll til l3l 5j jaall j 

ji jLlal (_) 4.1 a _jL£abU ^ \ft»-ll >..-lL-U.VI 4_jla& ji At 4—ULajt^-a 

.(JjSuiall (3 jLui lj( jLwi 


(_pa_*-J \\ >«t>4 A-Sl tjjil .4_3 jxa 1| £j_>-2 J—«ISj 

L - a f b ^C-l.-al^VI ^ifcj_;L_i!l (_pal ^)_jaVI a ^a-fca-wall (_pa_y—ajjl 
a _4_ijjLc.^Ll (_^al_^j3l L&jlj'i - iI tllljjK,»,<*»ll »J 1 *' ■ 

1c . (jL_lajj (J 1»~\J j juluia i.1 t-*\l jA (JI j 1_a (tiLJj 

^ J_>-3 (J-al£j (j^al^jSl" 4_ jle . (3 IK' I—a _j (^_a__)>uaJl ^1 .<U> VI 

(J j \—jjj La,'l ic. 4—ji (j^a_>JSJ to_)j—a^a fti ^_a ‘4—jl ."4 3_j*-all 

^-Jaj I jLSai t- fT l. ~ fc. j JI f-l=U <j-a jfcLiaj <^_j ji £- _>i <^3 tjjj ^4al l 

(__)■! > ni Lj.l I CiJ^J “‘ Lb .X JR tl jia (j_jlc-l_ Sjj _ji 4(_g^_a.i 4_i9_)*»a 

jJiSVI S_j_j-i-<ail_j .1 g.l».9 (JjtSJ 4 jC.\<a~i-%yi (_J-al_y*ll ^ji (_jaal_^j9V 
J-~fc £_Lu t ( -» It II £CJjLj ^ Ic. Lgq.uWl -lit tO_jj| irf-taU O.lL^i I.WW* 
4—"4_j-alxll jjc ^jLlilLi" "» \..a L»-ll" jjLjj I «!ua 4_jL> ^c._j_ll 

t4j \ya --ajVlj 14- jjjail J a _ji^LkVl ^cjl_lill) 4_j-alxll 

^p-OULull j_jL=fcJJ (_J-al_jC- (JjlIsj ^ Ic. (Jaj I A fl a * ft jSjJgil Jj all j 

.(^aUl <-i3_>-JI ^ 4j c .la *i> l (Jaljo ‘extra-rational 

j (ja 43^)jcall (Jal£j 4allaa 1 iin (^JjlajC-l ^3 

( ->l«I I (ji lliJajSal lil^ _4ajjtac. jUI (_>ial _y 2 ^ idiosyncratic q^~»LL 

(JjS> (ji I ■ >» J LL_ia jSal I jl j tLul j 1 tiS" 4ji j»lj La l '..■~-4 
(J-olSj (_^jal_jj3l ^a!i-»u A ‘iX\rt i^C-LalLfcl ‘ _ ■ ■• ■• 4j V jA La 

J.. »>l < T? -4ll ta-J jVl 4—a *18 al l 1—gjl .Lju-ua 5L-1 4_3^tall J _)-3 

jl (_Uxll Ijft (ja J^S?I «-3?J^ (j44 LaS .^UaL (J*i?JjjaVI 

^LajA VI c.1 a HI 4 >... ~'U ' _jA La ^ l» j (ji 1 (_jajl 

(3 i ajal l ^ i» alLj) ^ a lit- l l ^ g Lr . (jj-J 4.aM all 4j j_j) ><*>lll Cjlfl^LtJL 
4 ala^ll L 3l.l-ij (*. ■ ■»jVl 4__j_j < sflH dil_ j al l (jj_jj ^»j| j»Jl ~ > g I 

->J I—a J _ i_J-a3 (jaa ^C-jJI I jft LI j-a (JatalL l ItaSL Afij .o^)i<ff>l.n..a.ll 
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—®4=>-VI 4—LalS —o" 4^1—lA ,ji _J_A I iA 4-v ' . >. j2 

Scheler_A*-“Lj ‘Sorokin <Jj£ 4. ■% 3jL-au j&jjj^^jatAJI 

* —H <ji (j;jj (JIUI jjJfc Richter <»jI£ 

cJ-4^S-U <_3—it 4-uit_jAl _$* £-Lola. VI ( »A*J jit 

40jl£ lit ,l_« 4_ataj ^_3 4_illOal! 4_sakjljjAiVI J .. -gaUitJI Igj 

(J-olSlll" Ol-—lljJ (j!- 9 4 g-l_Sal (_^l J_oOi (Jt O -It 1 % b 

(->“-*•“>“ (_i*l£jll Iaa j»b Lo ‘"ideological integration^^?*jJjOyV' 
(J - al Sl Li _^_SLail ^sj jLlil ^ «*n Lgjli 4 ' *» l jiMif- 1 ...j. .1 

• 4 ^->*'*^ g-LuskVI ^ic- Jl-a-a £T jlO 
4 tjf i >» jJjLl L$J e J j--> .all Ol jLOc. VI tilII (jl > «'»*' .13 . 
•4-a.jjJl ^'L-ala.V' al—*Ic. t; al j_a.i ^jJl ^-L-ill 4 O ill 
AO Olil^Oa jAu V Aj^LuuS/I OUaUUVI 4ii3j jij ^OsjUil 
As. jjJ) iU-Oji y;! jll lift j jiL AS .4 V ->.<1 OVL=w ( _ g ic. I giUjlaJ 

^ towaaS jliitl tjl*-o] <J^lO (j-a 4=illi (j jj <ji ^.slaHO <*'. ua. 4La 

4_9j j*-aii 4_jjAaJl 4. j-Lj jlSlt OLwsIj.lll J ■ >>a! t j -0 jjj-iil 
Theodore <jjlj-j jjJjjj <J-ae. 4 Iaia»j 44 ^alxlt jtSaVI al =» 1 

.Paul Forman JjW"j Brown 

I—a£_«LajAl (j—a ^c. j_ll ^ 5 —ic. 4 (jl—llOj jllll . ,.'j4ll ,jL_jIa 

(Jjj3 (jl 4—. a.-jSs Olji t (jl.-v-a t->-| cA al^A. ^ ^jig. J, 4 a I" A ^ 

4-flj j Jal l ; q —^L_i ji ilftlx^l£ 4 J ^1-U OAjjlaiit j * 

c- t] y 4 4J (jjia-Jl (jjAA (J-iLvl lo jAajj .4-jj\ .n.nj^allj 4-SC.Lola.VI 
4_Laila-all ^»C-I j-oJl ^jAusj ^ \n la^ua jjLsSll Laj-iV t ,_)j. ^»a‘iU 
^1 41-v Vl f - tf~ . ojjL-Jl O\_joiljill _j_SSl cl_jj (_j—aSS ^ "'ll 

L’- iJ' l J_j 5 I jl—al jiOj J_4> "(jjl^j-J" ‘ ° ' *■ (jl 

i aLsaJU il Sj<s\l _j_jJbLixjl (^j -■! ^ **- » jjl ~^v -' VI 4»jH l 4 a. ,. *M a j 

c.'VjJk (jl <^A 4_l,i\. > ) OjlS 4_jlajU . jOc. ^LJI (j_^5il L 

cSOa.1 j 44_s£Lail 4_jiSil ^3 (jjjjlj jjilL ^.Sc- I_yjlS ^jjjSiuJl 

4 jlf-il l (j g x >\t (jJ-wi_jLoOI LISjaj ■.**' jl£ "»tl Oil 
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* ■ i liii jl A3 4 * a " * n > > ^ ^ 4 , »f ~-1 .«%*%«»■ l ^ i ** * j\£ 

Galenic- o-’- H i " > j3 a ..^j' ^ ^-g-Tia ^jas £-jjj 1 $jc* 

(ij-j v lu <4_ijlLaJlj -L-^LulfLuJl Ai-fcolaM I_oi .Aristotelian 

4_AjULa jJjUjLjJ jjill jj^oj 1 "Lj_^*^fc"_y 1*' W 'q jL»‘i.» ' ^ a. '- JJ ' 

jjJilall Ajjh ji "(j_sl_>J" £.>3*2 ,4J Jj.«-.3 1 -jjjjJuliiil j^a. 
^jLS 4 a .al•%\1 c-l »Jnn.i ,J9-J.j3a o-C. Lja . jj ...aU .‘.I< ■..1 1 

“*—>'jJ o—4_jC.Laia.Vlj 4 jj\—uiuijaII A _a jbU S_j_*iLju» 4_a_uj 

3_aJ " : J—a <ja_a. 4- mjL) "o' JJ—r _£ 0^*1 ■ 1J A \ \ 

.. /''j' 1 ' 4iu*^liJI (j-a ljL£al .. ,<j j4*-aLaJl (jjjjljjjailjLiiujl 

^3Til < , * £_a 4 j,..ilj..i djle.1 J_k-a (jjSjULa I jiLS ~ a ; V 

ojL*_ual o jI j U iuVI o AA o-° jjjLaLj (jjLS ^jVj SAtlaj 4ALg. 

^ (=>€-^J-° OJ ^J - ^V\l J OJ^ 

ii-j-o Jj _3 s . IA ,.,. > JJ-— 3 JJ "o'—»JjS" ^l-S ttjj-i.i 4 —Ja.lj <j—» 

ijL-aiV' qJAq hiti (jJjjLj jjiil <j_a 4j j^_ujj 3g. j ..-i 3 »^ N1I 

4.1, > «-i *—J—jlSa iJaLaJI o>_*3' (j—a dll jup. „."a^1 4. ..A ^ \ a 

^gJc. > "l \ OjilLio ijjLS» (jiiiLjOjiall tiiiSji "(jLa jj3" 

jLjj aiVl 3-» Ijjll <^3 A > j-j (jL£ tAt J-v ^ » ■ all iAjLaJI 

o' c$>2 (Spengler j 3~V V I I ) f^ya I I I I 1*1 . C j3 

t j l i4—)1 I_g\ —n > .* l \ JA <«B J toAuij l jSj j\ ^ J a (eAuij 1 \ l MSr. £ 

. (^ J. (JJixJI i tt« jl 4jil . .'.VI «. i a\\ V\—a-a dd _j ' ' - ^ 

tj LaixtH taAjAaJl 4jmi\.««jjll 4jS_^-il "jjLaJj3" jj jSl3 ISjJaj 

ljj\_^ ^ a—g-j l 4_a.j3] «.\_J jjaSI »1 -V- 4_~i \ < b A A3 4-^lS^al3 

<jj=. j—o O J tif— J j—aa-il JaLiuj qj» . -j 

Cj-»A 3 J3 Q . iag . ia lj a .. Urf-t i ( ^jl\ 4j-alaJl 4jjLoSl jl£j) 
t_j-3c- I jLia-a Lxjj_au 1_jlja. ^4^.1.\ ,.n jj. ■ °~' ''f-1 jjjjLCHjl 3r 
l^alA a3 .,L. i l (_>« ojAi'-J j4ftl' (>Sij ,3^33j_a jj^a oj*-=53jj ^ 

. ^Jtxdl £ )C 4 1 al ^ 4 j A ojja^aj l ^ \ OLlj'j/ 

J* "o'- a Jj3"j "(j'JS Jaiaj e-l jj j>aSj La o) 

* —Lja i j3al ijxixil 4i«a o& 4ja_jjliil djL-3»ljj3V' o - * 4c jicui 
ijJJ o* .'^4 lAl-aJ3 ,^311 (JiljlalLj La^3!XS^La La^J ^■ -.-• 
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-Iv.t t p) ;jjU jjjS (_>uLa jj klilc.Ua kliLlaljjaVJ *iilj 

t> O-^- UA*^j l— J^SL-.VU U_^c ^2-E Ajaj*-i» 

Ajiilij Aac-Ula^l AAull <> -Aaa.jUJt Ja^u^al!" 

1 J ^ f UM JS u) ( Y ) ‘ {tV) .lSUa 2 fc«A» 5 ^ U ^’ 

ajj j,. Jj.\> 4-^Jj j»jUj_s ‘c^jr^U-ui \ ha \. -w » 

2 L.jSfl t> SjJb 11 kljlJ&SI <itti (r) iSjUJl A-jSn dilSjl ^ V) 

jj-a Lijj \$i£3j ^_>*-all ^Uajll (J^-U t>a -il>u V AjJ&ill 
jS__>-alS _ji (JjjaiII ji tAjcLU^VI AjlS-all U» tj 1 

"dij'^w” 1 ' bV '^ ^j) * la* ^a 


y-ia^ oblige I Sjlc) u) (0 ‘("U-J*" O*- ."OUj^J 

^ _£Si AjcUja^t Jatilli <■ . *UJ*JI 

iSl .Alb e Lkiil Jib kU-iaU fAS 35 

2s,...^ i oUia»j2aV> o^A o- 4^-iij "uUj^a" lK?* 

*.iSa ' a 


AuAc 4 JISaj pQj\£-3J&AJ ?*> *ud*31 ^U1 U-ljC Aji u^ajm JS 
i(AxaAi jisi ji] lu-j Ji ji) (J 

JCaa kjfctl* J&U2 JiaJj U b'j^l Uisji U JV'*^ 

^ jSill ia^^ll jLiS ^,211 o^' J 5 “-ilaU3H jCUia JfcLaJj 

Ul.M I ft j jv al) <sASj^oil A. j .ai a ^ M A£&1,$*11 .jlaliaH 

4 v aj«-*H pUaill grliUI JaL-dl £U3I (J Li^J^sU ‘gr*j’- iJ ' 

JjjaIIj Vljlfrill Aua.^J^JjSU frUaji »jSjj £>\ oAlc (Jx+ (g iltj 
it-alaJl p-UlaJI iaAj Uullc Ck£llj £* _3_jj^al3l 

jse. j5 ji £ ...^ns-i» (J &ja\ 


Uaj ja "(jj*_W” ^_? "O'- 0 JJ 5 " ^ ^ o' i>* 

^ acausal theories 2U» **} b- 0 

Ua».jljJ—kuill (g _a kllL_J_>iajSI ji A j‘l \x >i Sfi d 

kllbL-Sli^U a j-.M Se.^ l_«LU A-ai^U Aj\ •>" .. . » 4_jiUaJ^>jli 

SJ2U- klijlS kl)V_i - >iskjil < “ifl> J tsUl' A-1J J) - rt ulij Aj3j_«a-V* 
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(jl_J < _ s —i) l_)jiS -2-S l 4g ii ^-dal jll ,_j^a .(J-jS (_j-o 

^■Jaj (_ji <_£_jC.JS_J 1_ag.aal J)lil l. IXjmj 4_l\JLa dl jl£ A_JC.LoiakVI 

A-J^allajll _^jc CiljljJftVl Jjjaj U >4. 1" 

1 -a.> ^ i .J i. .'1 1 j| tAjfilijII jl t A-lji .tlat l ^ • * tU l dil j d)'^)l.nc.VI 

^S-C-L-dlJ J rM t- dn d I -i .J LxSlj 4 _jjjI jaII jjjSJ 

4_«jljLaj A _}•» ■ •> ._J <_A Ai ^>*-*11 ^Jaj (jlj La^c-ljjal <jLa iJiLalLj _Ala«, 

4_SdaC ** J) —Cllj}A -*■ -> V (_)* 

^g-1) (jia*1 L-A^jla 

l—cJ jJxaii Ajft k >i> njpxll jj 

J J)-$-» -a JJft lS_>Li-u (LagyAj _>—aidH ^A_y_oj ^-2) OJ&i 

<r ' ) ." 4)? ^lc.V" 

"jjl _>J -(j\—0J^a- dl_j_aj A-d > .j (dag-a i_dl(^-43 tiLSj 
•O)*^ 0) <j-a ^ a.’\ ' _j' *aa l l -A _)~1 J jblJl ' «j"i l . X l^jjal aatiS 

dia_dajl \ t-*\ >*ii j 3 jj o j-4 V1 jjl 4 -a jil 

t , i >J \ .aa gn lc. _j C i-%*i dy^l 4_dj__jdll dsLayVl jjiA t 

,A«.il< __yc- {_Jisu jjl 

A J . oUM lyl^all \ J>gi .a J-i”J "eA-<J-° lJ-^ d-Aldy 

^JxJl (_j_c. Lagj _j j i (jS? I_>Jaj bkLdaUj ^dll ^)L£abU a_aj^UL*J1 j 
C-L-oixJl <jLj Laag 1» 7>~i V tjj-S <_>u\—a_j3 (j«a SA_ji.Lall 

ci-liil _ji g-j ' _ ) a ■! -,'•> I ' A jaU JI ~ j ^gyA \ (ji 

£■—dajll J_3 t V' •<> > ) .1 A\ l—i ~1 ^_jo4_jSfl A.j.Uail ULdaiil jjLdj 

A—iV - \.j . , >rk‘i !>UI i^-i-a ij-lc-i a! Heisenberg ^_>u3j'- a 

4_a j _ I A d |\ a>»q oJ A a -«• ii ^ji c < v*' 1 ^ < ~' 4 ^ all-- 1 

(Jya as Walter Charleton H <J_9^ J^j" J* s - lM l ^ 

4 -v a . .-> £ • • ^_a ^da_ji LaS —Aj_^iijll ■ (jV AySyjl^Jaall 4a...\aU 
(j) .L g 1 A—dlL-J^jlkiil ^ V - 1 A1 ■>><< *J^ -4 jlila 

Aj^-AJUJI^aIIj A dlljdaUSjll ” (‘ id ) t£ n at *A A *a , ,i l 

di_jlS Ia] doc. VLuij j»—la .(a-j-j^c- l_>i t>? _a duiA A_a 

,^_a ^a..)-~i j V ■% i-J A_j^lajJl (J_j_jal " 4 .je. LaiaaVI" Lagjl jj_*a£j 

(j Hala d - * ° J: *‘ ^'i ^ <■ .'fl.4_j-oll aLxj! 
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I .ggeLSat 1c. sj-d-i 9J f 5 j ui 4_ja_^x_o >—iL—t-il 

4_jlij (Jjn >n.nj 4_jl j > ~» ^_9 Lot -» ( -i W11 (ji_j fj<a n-ilt 

^' \ 4 _p\_atil (__fi_j_jialt ^^3 iLoLoj 

jxaM £Laj».*iM fixi 4^^2x111 <jjnuuiSM 


V} (J» -*’*' f-1 aAA <W t 4^C-t 4 **i>V1 4_jjujuJ| 

t n •« _jS\ » (Jji Lldc- (_JI j La j_jSi t.\;Sl.~i\L 4 a ^A_j n—it v jg aMU 
^yit jit <- «.^g .'1 US (_jU ,OL)_^laaU t ^ r &l-a'i->V' i_jL_U 

ijjSii (jt i 4 IS I* g\l <_J£I _y» (jc. ^Ula ^ ~_j_j ■ -*» 

{_} j'< (ji Aj V 41 Aj_oll t*~ 1 {^a3 g'Lall^Vt file f U:i,* > 1 

lift <_jl fC-_jj .Lj_k^sj 4 —JC.LoIL^.VI 4-jjlajil 4 9 io j&j (jVt U&LUjt 


4_j jj-v \ t (JjlAgJtlii 4 _iLj - ^a*i 4_=kJl*_o 4 _jV ‘ . * ■ ■•' *' -*tt (jLS-siL (_)ja-jJ 

1 olxil ■" '1 L.^. N j'tl »..l > 7 - jj L-aj_j 4 ( ^_ 3 __)*-alt —a J.-> V t f l»l 

_-t» tt ^3 jx_ail c. 1 ^tf- (_j& 4 > ^i\ ->. 4Ai_aJj cleUj 4 _lilail 


,_yie i i ^k_)jLA jj*. jj (_$i ^jic- Jj V tfjaidu 1 ‘iiaA .V LoS 

jliue. VI c ^La (Ja'd c^JjU 4_uxudt 43^Lt2t ^yie JiSjjJ <ji 1 jjAIJ Jii 
»"<jlS (jU) ."y" ^jSaoI] " 2 " ^yeLoIsoVI v a5_y«ait_j "y" jSiall "x” 


(^gdc. ULo^e1 tilSj -"'J• - (_glj "4j_aie" g-Lola-Vt fie- till_jj. nVi 

£ja I S 9 j_a ^3 (jjALUC-all lit a _jl ^ (JS (ji < _ s ic- JlSjyJ fl£- 

."X" lly* 1 “ 'I ta*i» /i ” 2 " ^jjil 

Uj j^yic. ^y9_^3t-a3l ^LolskVI fie- (jjji-ij 4_ula (j) iIjSa 

diUiSjIll jjjj 4-,Uil ^j°jL 1 jit jlJ 4 \ \ unit dila^Liil t t.*S < _ 3 ic- 
g'LoSsk.Vt fie ^*«*t‘ -j (IaiA^j jjSi JSn-j j .CjUliueVlj 4-ieLola.Vt 
Sj«\a tl (jaj tj 4JLl5it >.r.itJ-»\ ujVt aja.j (^ie- ft* it ^ 5 . 2 __>*-«il 
^Ujyiit fJUil (je 4jejlit i" it M aV.VI CJHJ fiLo-li 4_jc.LoILa.Vl 
taA ,^3 iUa_jit (^ie a jSe ffc .0 jj-oUj ^iit 

jji) J;Vt ^yi] ljL_aJ fi (^yija-ait g'Loj^.VI c-Loie tjla tg-jjAaj-olt 

_Ijtjjiiil _jj\ .4_sie aLaleVt ,__y2 (_j_jjc.__jj fie ^Jjjjla i_sl 
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jjjll jjJ .4-1—taLa SjjS (_gi i _^2 t4 jail*. 4_i_^iaj 4_jV 4j3_^*-oJI 

\.A7> _ji j_;~v t "k^ljLaV" -1 4 jI j^jil 

t"(_v; Li^a^ljj. .4 ( _pa3_;j c H (_jJ_$;U" jlSLs'l c"JjV" 

4 'j<~- V) Lo lift |_J£ -4jiLa'ill Aj^laj] ‘UiujUll 43^>LLajVI_5 

4jC.Lal=».V 1 4_J_^lkill l^_l3 ^^jll vJLlVLaJI (j-a I-lie OJji^a 

^jaujUll 4j-v1 ‘ill i _j-a Aj^jA <_£I ^3 o^i-aaljt^all 

iJLlVL^J 4jg-l -a*i«^l , ;'4*i ^ajj 1 ■» N ' , '~- jl i tj5b v _ ll »jl».iV 

.^gjA iall ^A La 4 i fill jaaJ lajaft “* 'J'* •** 

^ _ I a i . ■■ ^ jHalj l_j^»La 

1.a'a^I ^_1*J (_g^;j • ninll (jL^b 1 >laj (ji A»-S/ t ^Jr..i.n V 

^Lza. 4...•lira.11 4j_jJ ■ nfl'lll (jl eftl-lsa l < 5kl*ll __)j— aLa-ajl ^y3_^acoll 

.Lgjllsj ^^-lll ■ ~~ 'tJjj £-1 _j_il -} j-rajj ^ejuJ V l_aj > ; -A ^^—1] 

ji i4i 'l .Win'll i_-il inl4.il jl t4_ic.L»!i-«.*yi i_- A aiL.ll jje. lAj.wl C-lj^a 

_yl 4.lra. _j!jSj_oJI £'l_y_j^fl _ji t4...j4jl*»_yll I _jl t4__jl^jall ^ !■■' 

4_alc- 4 4 .<-i i 4 _j^j 3 4_a!ilc. 4_ji LgJ .laaj j^)l3 t,^3^)*JI ^ \ <a 1 1 V1 JaLajl 

4-Labe.ll 4 4 -hll (JLaa_j olili (j) .^l-lnu.ll e-boLcil a\ 5"ic.V1 (JjLmuIj 

4-J^laj ^J-C- (jJ_J (_j-a ^A.I ■>.> e- LLijll 4 flil-i ^l_iil .■»!!> < j 

-1—g-J O J' A4al l (JJ-J O— 0 *\ ? _J “C - (j-ol—fill J^JllI ^^-3 

(_j j) 1'Lv .kiblkM j_ 5 j]l ‘-*11 > ^ j) \ j > nl j. ii jjjjiat_-a-all c-l -alat II j 

t _y, Sf. ^> 1 ) 1*111 (_j__jill i^ya eliU n i\. all I eTilj'n* uall ^-3 (jj^lj e, lAJia 

^j\_«JI o>^' "Copernican ^W>' 

^ j)_llJ.1L.4. j Alaall 4 »-nL^k 4aiuiajll _jl I (_^a 4 \al ^ 4 aM L« 

m jaj (_ja_all (_g—11 V J » «-> ^ In k ail l (_^A_1=JI 1) 

e a ll-L aj (Mersenne 

(_>iajJLl 4_il JAJJ I—a (_s-lc- ^ Lj^jLall (jj jAall II ^jaakSaill (_jl 

Jj 4j ■ -■• *'_j ll 4 jal« ll ■ ** '1 jjlajll Cj£-i ^~*.'_J 'I e5~^l ^-4<*1_^11 A j £ 

(_j j Sirs a u£jL»ll (_j) .4i,‘n».a 4-jj\ • ^jSI 4j& 1 nia 1 4ftjaaa j_g;' 
^ > aj ^kJ j i I Aj-l=kli 4_j jl ^a^.joll eljljjJaLj^ll (_jC. eLuA^ll ^3 4lal mil 

4_j^g laj 4Je—ila uS _1& l.» Vaa iLiJ^ "Weber ^_s" £2 ^_j2I 

' ^ _cj V ‘ 4 J "I all 4 aa> ^cJI v _jaSjtj ^ 1 j v J 4 • L» 4 j-*i\-. ’ J J - 
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j'jtU t" i^J—a a jj«]l ^kC.l_^_-a (J_jULa <^—3 4 ® ) AA ft AjjS 

4_j jLA jjj A^uii j j ^g-ic. J-Ai lip-1 xa-jj V ‘"Leninists 

.^L-at=»JI 4 n - dl l Aj^>lajJ proletarian 
4_aVc. Ajj ^1 ,a1> VI «.LAc t_n_i-uil {j} 

4_AL»J| (ji t _ c _l) ^ 4_lC.Laja.VI 4, 9.0 A Ij j^g-AAl -iLajcVI 
((J^LlaVt C5 -ic. I j i» j*a> CLixujlj) 4-lAAI djLLsjcVI (j-a ^aiiAl 
•JjLa I-'11 1 a~ir-- VI jjj .dxjtS I—li 4—ic.Laja.l 4 jjia I dll j _yXJJ 

4_aUall (J_i_jaj <j-5LaJ ^JSjiAI £_J_)AI (j_jjLiil 4_xplaJI ^ > Aj 
oXA J-A _*Xjj ^g-ic. o_gxJ1 ‘s j\ J-=* <^-1} 4_jS-jjl£-jA I 

LiSja Oc-LAl ^jLSi ji 4_JC.LajaJ jjAa \ jj 1 cjLLai&VI 

CjLLbjcVI - Ia»-» (jjj 4 -v . U.Ij[\l ‘^~>~ill 4-3 L .i lA I_j 

dV' jji LaLaj ‘ a 1L4--; ^)-aVl3 t^C-l A>VI _^J*AI djLiSjj 4_jAAI 
(_j_C. SJ j'< .(ji (jAaJ 4_j&LaJaVI Ja_ja—dAI (ji 1 —LA 
f -v Ac. (j) _^>-j£i »Vl L« .Lji_jja _ji _jLSaVi All 

_jji tLj_^laj _j_1_j t(J_jIftii (_g j) m *1 ft j ^1 _ g > - A-t_A I ^LaJaVI 
^g. jjj ^ le- 4_jC.Laja.VI <_J—al_jAl L^JV-i- (j-a X3 ^^ Al l l\ aI VI 

_ji t(_jA w )La < _ s _5t Lj_^Iaj c.l_j_i-u ,4 ij« o i l 4—lAAl _jl£aSM 
t(jjjjkVl ^1 jjll ^-LaJaVl *Laie. t>a ji igiij^ _ji i^l^jLa 
4__alc 4_lli 3 j>->"■ ' ^Vi Q L"ij LaXie. 4_-ajla 4_Ala I Ua iil Xai 
^_jJ_jjXjV' f'_>AVI j ^LajaVI Aa_>AI QH J*A & 

LLA ‘ (4_j_oA-jal! 4lLaVl u>»«4 (JjljjjiJ .( ^ a Aai l ji ^^AAI (J\. >A I 
Jj^JAjI <Jj-» c5 jLaj a1><! ^ (JjjAI t^^JW ‘t^S 
4_aJj ^^gC-LLa] £—aia_a ^jjjAI liLA i—lAXoll 

^aLy)jl — t_yaJ^\ 4—ijS^>-aJ 4_aLlAI 4_j^kjl\ ^gA) 
4_afcSI_j <j>£j u' < ji ” >» '^-A — Hessen LH-yA ^ jg .AI JLAI 

^gj) 4_j CjJ A ,«aA ^ U^L. J3 LPjjj 

^■_^jju ' L 1 >I £-LjAI (JjIAI (j) ^ 4 >gVi l (_^Al i-_i_ jLjjVL "cJd_>^" 

^gJtaajj _ji (^^taAi ‘c^-AAl jISjc-VI L I «4 (ji 

Qj jji (_LajaAI (j-a .j^^C-LeJaV' (JjlajU ojLixAl dj VjSAl <J^ 
^Laoa.1 «.LAc (j-« _>yAll Aka <^Al i il j i n V I aA> tJ- 1 -® 
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"^jLgjLa" j "(jjjjja" w j \ -(jj” (j-3_J ^IxJI 

£-\ axa. V1 fAc. ^-3 <■ <na..*2a (J^aL UJ^- 1 aui diVL-a- 2 

'e-J |-'^ *'1<^I jjl" jfl-p -(jj" £T I ^1ji i_a£ . c -v . \, . \\ ( ^_a^)*-ail 

S^jA-Staa - A—i^vikillj iJljljj'iv <\1 4 J » «‘i\\a ^ l «a l%V 1 

< Vt > ."AjUii 

g*l_a2^Vl £_ul _J (jOaj C5 Jc Aj i—S_ p*-aJl (jlLi.yi Ag 

(ji (j£aJ t4-ag~a A_la1c- LlllA^i ^-3 > «-> \ ■»a\ ) <^-3 

‘(jjj^jjjl) (jjjlft (_£A^l gVi~iu‘l 

- 1 al-SiVI ( -» i& (J-*jo9 (ji ^g-JJ (_;• «-> l A - i (ji (j ^aj (i) 

j) ...-—■*■ A-u^uJall ^3 jUaj&'iM \j (ji-j (_J_jiSI 

^ ^ i-^jl >Vy tA -jC-\ ■o'i-^V' ijjl Jjji—jll 1 >>i A_jli ^_S 

.(^Laja-Vl (JjiaJll 

t j .s\\\ jj^o (JjJafli _jA La £* jjaj AS Lij] «<-*UM 
Jj-ioiaj (j V 1 iL_al (jJ_JJ iA-Jall <.*j J-> (j-a t. 11 m A_=w_JJ V (s^) 

jjj L*-< . jL.-'..,; V_jji {£•_)* t Lie. Lola. I A_jj jlac. jUI AaaIxJI C1jIaUuc.Y1 
aLSj&!}Q 4_JC.Loj2k.YI AxuuuJl (jc. LalLa> LljaJ Laa Ail _J£S OLj^^iau 
;(Jjaki (j-a Alj_)JI ^JsJl £Laj».I a- Lair . (j_a jjjSII <Jjlak,j_j .(^^-aidl 
tl—aLoj ^A^yx-a jjc A_ji ( _ s _lc- a~i> Y' ( -i -ic. _^jA c _ s —S) _J hii i (i) 

(jjjur a LLoA La (_JsVl ^gJc. 
4_LaC. ^Jl "(j_jji_^la (jLa t(_JliLail (JlULoi 

..ill (j^)_all ^—3 l_j *il>j) (^-9 ^ a1-> ati j t\_i=k._jl_jjSaJI_j t ( - > ]»1 1" 
(j_^5il ^_lc- <_$ j miili ^j) a Li (_gi (j£. 1.1 m \-L1j " 

1 - J a\ , I T,'*' < C V ^ 1" A-iI jSj ^ °'» t^y&V a*i , %t >_°i ^ L. i ^ (j^a miT^ ^j\..i.h\I 

ilSjbuut (^A_j -L\t ^ oVil tjjl_ jLSojV1_j AjC._jjll 

2 (_J_' > <~- I_a (_5 J-^wS/l <_]—al_j*JI (j—C. aj JlS 

\ t*LSj (j-*a ' •» ;i (_g-i] "f^-g-jLa (_]_jLS" i...'.Aii /' ^"4 

"A J-J'L.11 ^j ;.")\j >>»Ll^)]l " (^-3 A L.~i\t jji ^Jl 

(j\-3 « »a\V\ ^ r "'\ n AjjLa-a (J^\^ (ja o^)J^ Aa>_jAj A3^22" 

(jaia 15-lc- In >>m Lg-iV tA-xjia _>j& (_^i^>JI Ia^j A_aLt 2 aJl p g •>■> 

^ 2]' a j U A_»jjViiilj - L U (j-c- ^.—<u _j\\ aV' j > - • ^ H 
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(jjiJl frl-o l fr tVLaaJ ,(_JjS o-o VaUuSSU 

*U^“_>-* opl£se.l i_ifuu cilli (j_ji*ij ^H>.0 (j-o (j_g^ hjImij 

I jjli's (JSoju j\ *vt ^Ac. Jaj l ^ 
csi >j OJ- 3 “■jbLull AialxJI CjU^>Jajll Ju •AS VI _ ^ 

J_5-SJ L-a£ o_je. 4_ao*--o" olj'jA^-al_5 4_jjljU (jLa-o 

<ji 1l.l- i .a, l l 0 *1 j- > o^o t^-ola-ali oiLaJ V " I" Q^J J Q" 

i. o—« ^ ~>“n l_g_iV t4_u»l*JI 4_a_ja_a]l ■» >> ->j 

' i." )\ h-t^La 

Lgj|j_j 4_jfljS«o ^A «bkj-> . .-til 4_xoLt.il 4ja_^t<alt ,jLj jLSj&VI .X 

cJ-J-a) lS J-^.Vl ^L-wU^I jULsC-V' «_J_jl_ja. jj-C. 4_1 J 

"* ^ 1 J ^jll j tAfl ..'loll j 

.bc-LojSkt 

o-« c5-i>_! (X) J (>) jjjL-S^VI o±-i ^W»jVI 0) 

tP) (jr 3 -)*-*" ^bua.V1 fJe. u^*) <jA' OU^*" 

f- fc _;i 1—•£ *4.. Vl-i l ■> (j-& (jjjj j) » r-iU 121S 4_js (jjS3 OaJl 

(i) < j r . . lfe ."> . . J^lN <- . «/ . » . „ ■ si JJ >—Xo bil—' A tt*lLl_S \ _tt^ji 

£ J-J- 3 (J-fcUjJ ( a - L»l l (ji C.)L .n) ^_J «..*~i, J,7> ieibc-i ojjSa_*1I 

CjbL-iiftVI o' ^W>) o-» ' 'j) ctj_S tL 5 o-^^' 2 *j-~i' 

Ha oLa JS-Lj" -JAajj £_JO^' ^ >o]I 

(jJ*jj Lya (_J_aVl (^y-ic. tLyc.La.'irv' .v> \ii L_^aji - <■'< ,jl o^UH , 

lj) ^ 1~> ‘O^J (_g-lc. 3_ji aV j ,< i jjfr "_J_J‘ "*'.*) tAjfclij 

£'—1& Jj-jI cj\—aia.lj ^« .■• j (X ) _J ( X ) { j^Aj o'—S 

3j_jSi*il (J_JJ3 ‘ts?') 4j<ol3fcH LjhlSVNl 

t^- 3 (_5O- ^ 1 ^ ' ci-aatl' O* ts-^ 5- 0-0 Aj V t(Laj' 

oij'j (j j -lc. J J) ■ >*->*> 1 ' jo o ^L o ll oi ct® bj;'l-iA» ^ju 4jilj g-LaaskVl 

• C^O*^' l ^r fr ' i f l **t > V' ^eJjlUl 0-0 
j jo'La i Li g-L-ajjwVI cL-aic. jj_o Io-^jS !.’!’> fr (ji lia. (jbS o) 

2 — a '- c - Ai— l ^-3 o*-oll ^L-al^.'V' fJe. o'- 3 ' O-^j 

A_iao*-» £ jj-^ o~so* - ^' V! ^Jc. -i3>5S* 

O— fr (j) ‘^-a—obuj .U-uJilt3 ; JJb o 
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^3 (jLaJI jA> La£ LoLoj JjX. (j jSj ll£j (_£_)A>Sn dlVI-a-ail 

ialLfrjLa ■!-» i(JL!Lail (J _U m c _g_ic. . A i. iVl jiinJLj (_)^LaJI (_jj jlill 

\_oLoj l. a j iU^._yij<ajp ,„,,yi ^cjjLjI S_^j1a 1I AljialLa ^g_a 

ojjLia JM& g.»\. I all (j_j£il AS_)*-all L "^ (j'l lAll ^3 

J_j *ia\l ciLlj ^_3 l*j> ■»- ‘ **'J L A—xaLuil dlLj^lri lilj oA-dj 

jjiaj 43^)*-all (jC. Aj_^laj (_JS (jl " ;aS_jSj f ->C. J)-i3 lA>.niH tiltj * J 

All (j-aj iNfmJI All ^3 ^. Wl l (j^£-J Igllij 

lA jj-j-cij ^ ,1c. <J i^-vai (ji Aj 3___>*AI A_j^)iVl\ (j ^<n_l JajS S _j j) i ^ai l 
ll_die.l (ji 1c. o^.dl _u» ; -»j\ g 'll a idjj li_l A irjli-il 

'*>*»■" AJjtall llil (j i l**l uj ^x.LtII ( _ s _ifc Lia._yl_ja jj—uij'^I 

g 'll a (_)V >*» ■ ul (J «aj 13 ■ (_£ jl I Ij-fc^II (JlAxail (jl / ^ "LjC-LaJCkl" 

LkjjlJLa ^_3 I ‘ “l\■ ..'V I (ji (^al^jjfll _jJk l.w j&a jAjj 

.Lii jlic. V_$ Lull V alaJI llsuc-VI ^^3 iljVja'ill (j& i 0 »h^ 1 <ji 
Ail (_£_>i (ji (j t Ajj^l 8» \j iLjAj Lsxl jm .j Lalic- (jSJ 

(jj-J ^..tijlni JlLua Jal_u_jl lax^jj {ji (^rjii-iil (ja j LaLaj (_J_jiuail 

V AJjlj la. {^3 (Jll nail l\ air -VI llA (_J!Lo l_^a._jj - ASxu\flll_g ( -xi* \l 

a V j»i lafi.Lala.1 I ■**«j (jlS 111 Loj {_3^JJ liiii ^.jll■ -j 

{3 jalaj {ji * **'l •> (_] ■ ll_A {j—a »j >11 {^—3 l LoS 3-Si 

jJajjj (ji Aj V Aialasll j)\Ss^\ ^J_jL3 (aS lc> AaC.LaILa.VI (HjjLlaill 
{j_jSj (ji A Vj _ji (^iilS*Jl \l {^JuoJail 

(^—3 (^_3_ i >*-aJI g»\ ^~r> l | Jc (jl (J- jLall j \ -> > j 

dll_jli (j>> wj (J^c. ^l . ^Vl Ldaji j LV.j (ji aj V ^Lall jLjil 
(jlilA (dj (ji (_g.il I* ' ^.Ujla oAjAaJl (^C.1 daVI (JaLdll ^jaILoj 
(jLdj 4 nM J)\l ^c-lj^all Jiaj ilia. (^83Via (_J£dj (jl~i*ij\ mil (jlllagail 
(jl_aJ_l j ■ >■ ,_^a l__)_a—a aL*JI ll—iic. jll **•-! V' A_iladil 
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4 


A^uLi 

^ a (JL.ac.Sn (j-o aijj (_3- j ~* a ^' Ijft -U.-».» ^ ■**'■■>* a£1 

iiALIa ^ 4j .^.-^jaIijII ji Lguo (_g_pl*i*ill «.I_^jui iA3__>*_all £-LaJJk.l ; -il& 
l-'I ■ V) L-a (^jLi-ialjje. I j_ji ^yic. A-iljll lA=». f -vg-all ,jo 

AjjSj Lt a c-^p—ki / g l A=k._^j V j .oAIc- (_jjjjLoj La£ g- ^uaj^ll < _ s ic- 
(ji Jaj^ i jj A_3jxoll g-1 o'W I ^a-lc (jl ^«l <J_j_a. Mill _^_UJ LaA 

‘ ** < Jj' Ail »(_j- t£ _lc. ^A—U^i&^Ul jjial _J_laJ ^_3 (J 
(Jull m ( _ s _lc. .(^jAjluSj (j-a l_jA3 ^g-S^x-all (^C.LoJik.VI ‘ I ~'~- J' 

(** 1 *■> J A J.WS (j_a og.l.,4^ (Jjii I -> l A jWi Lt ^tjl C J Jflj ^ u ((JLjoII 

<JL& ~*» -j t2 J^ lal jr~- ^JLc- ^jlVl ^gJ-a (Ai (_>j3\-La 

^ J*»-1 ■" (j_a /j»i , ~-*'- ■’" U- Jai ji ^Jci AaoaI sjLi aJUJ ji 3KA«1 
tJli .-k.jH ,1 jH«1 <j-a (jj-jjl (jjj (jo IajISj ^JLc. jlHi-j ^^Laj (A-i3^)*-all 
(ji Aj V (dlVLaJl cJllj (Ji (^_3 4 A Js* l«“'l' ji ScliSlI A_j_gL..u,.aIl 
Ajx._ jJ V (A_ji (ijAj (^i ((_>jajll jdlc. jlJ g»Laj^VI fJLe- ^yl) jiaoi 
A *v\ -(II ^ (Jlajj .(JjLuijll (J—- -» (J»a 11 ,,-j jLic __)jmfljl (jlial 

Xj (_. . ill (C^jVLaJl 0.1 ft> jJJio • S-»ijj \ g iioj A-Jfelg'Wl t" )l J^jlajl 
A3 A-i_aLa. A 4 1 «-M Lift ^uajuoll o^gjSdlj . ^)isJI £ej_jIj ^3 _j__^3j cciLuj 
A j-nflii 11 ^-->11 A jr-_l .VVI i-iIm ■*■ i—il_ta’lfil _j_A (jj)-SL> 

1. g 'I _jAaj — Ia l_5-u Lm _jiSi Laj__j -a^Al-lall ' j "* (jV tilA .AliuLall 

A U -s. U j iAj j (A_iC.LaIlok.VI A. Q 'k\l Ja■ %.! A_AlAj ^ iJ-rLI 

_Aac.Lai^.VI (TjIjjjIjII (ja Lb jgftj Aj aL bII 

g-l_j_ iS? (jjSAJI (*!) ->. jll (j_ a A—lj-al A ■>! r». _9 (j. a.i (<J 

(J^ l%) (J-aaJI (j^a p WII (jiaJ ^g-Hll A-JC.LaJA.VI (“ll u^^jll 

(jLo_i_<al < _fili ' j»Ual J ^Ac. jiC-^jj t jjj I g.l’ic. j 

(jJa_xj (ji (_j-aj_jij ((_g_i!ili*Jl —aLtll j‘i‘^V'1 (jLa_—iaj ^.A-illl 

(j ja-*."* ^«~ ^J_ii ojAA ' g j 1 I A j . ,.1 J...M A_jC.Laja.VI ("A ,tMi.jjall 

(ji AJ V 4(^ j-ii o_)-a J’IJa ^_a > L*_JJC. (jfc CjLjLill (iU (J_y_sa_yll 

.AjC-LajA-VI I A—jl jA <Jj 3 A_iolx.ll Ajj j^ixll La ( ->g flli.i 
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a*a La 


^JX\\ oAjAirti 4 Vu.«SH tjxi ^ya tJSVl (_g-lc. AAw_yJ 

;4_ k iali*ll ,^ya Ju_)-o < __ 5 _11 4 > 1 -» ■ i tjji. oi* 

I j] JLall d-St. yA p \» 11 ti ^jL_J \, ‘>^ 1 k I I I il , u !■% , 1 

Lila eajb (JJLa cJ- 3 * (^-3 VLifi Ju ^l«.\l (jlj l—aji L1 <q!Lm) 

‘"*1 jjjSlt £_« —^_laJ) J-iLa dlaj ,- ~ ^ S la] L «& (_}L.. '~J ;' t ^ ail 

l_j a1 4_jfLa-all 4 \1 » ill • - <1 jty 1 jiiSi a»j -4jw^jia a»R. 4 ja1 ' j"' ^^jll 

:V /i dj^SJ^i 

*Lj_^5Laii i ~»-i (jLS til L-ac- jl—j ^j\ \,. j-ij i Lj} . Y 

< _ s _J) s_^_J^>JJ (_j-S-aJ ^-Wll 4 Mj^)-ij (_^iJI £'_y_ill 3—° 

(4_ajjuil_j t4 nA.Ml ^^^l^—ill (_ji ««j (_gj_^.S/l 4_aJuJI i"A ;\Li*i.nlt 

,Sa y '*»■ ■»" 4_ilLall _^aL—=L«all^ 

t(J ‘i-nU 4■■' i **' . ..jl jjjl j_wjl ^jjajk 4 ^ ■ .'\ ">. U clAjLsk.'^H (jj 

i--1\ a.l-^.’iy' (_JaVl t _ s -ic- ^u3jj \^.>>i (ji (jS-aj (j£ij 
.^jAlljj—ll 4-j\^.y 1 g J°I >a]_j Vi (ji ^ajjj 
- \ \\"\ ■ „1 i 4^1x21 0ALl« (JjC. 4-j\3f> ail 

tijjfcjj ^Ja taa aJI "3 1 — ui'i V I U-t a " (_] >i »_i j "Peirce (3-^° 

_j : i^V l ^.a -'»H ij-'* 1 !' -' ^Jilj-cjl —ul£ la] Lac. 4ia=vj aa.i 

4.Lii>l3 ^Jlg fc^i.il all > *all Jj j .. \^ ^j . ai i c jJft ojaa 

4_^llS Cj) jai ^s—A f* 1»H gafel—j.4 (ji ^-m 1 —J->_$aj .i^ISJI ^...la.ll 

1 '!•» ~< ji (4_lllje- (JXjuO 4_JLala.l ^^-l) ji tj.1, i.^1.11 I ‘ll 1 jl 

laA ^g-h I j ii-vi a5 f ^.gJ)i , t oij (_^i <_^a ^ ' • ^->11 lal_j3al 

; _j-A 0 Vl 4 aj^jj (_^aJl Jlj^ucll 1—ai , L>;. ~i.x, i_] ‘a »> •) ^ J_y^u>l\ 

j»i ‘ "■* ^1' (_J -^-1 4 -k\ 1»aH kJjL-ujll Ja>»ai ^\a ll ^&LLa a*Ji Ja 
ysa.i-> "^a—a djl _ja\" _£ dil—a jl j ( _ 3 J1^. 



<_Ja Li]ljj—j Lai (_ji*a »} 3^- AS ^Lt II (jl (3 Lj) V Lo«q 

s_ i_yM ^Llai3l_j 3°J.J.V ^VI AjAjlaj]! (AjIjAVI ^j£jj dLlLaC. 

, V (»i mUII 3^ (^3 <331 o^LaS SaLj j (_gAj)j 

oA_A <j__c. t.— 1 \ jlaJ l__>_ j 5V i;J..-m\ i 31 (j\_£3b IA A (_yc_I 

^_3 ^ \'i t ,iVi oAA (ji (jjjj (ji \ 'l9*k (j«a Aji V) iALoLjJI CjljluiiLjiVI 
(ji j .U^Ual L^JaLs-j » < 'j Vj A .j-aftS/l SAjA »« Aj3 L$jIa w 

3 ^ A_1LcS olji - 1«ll [jj Sj (ji (j_£LoJ IaL- 3 (j—« (jfLaj-j 

^_a (3 jLuJI a -«■' ^ *' jJijil (jS^u AjAjc <3 (j)j Cj^£3i3l 

‘ g A3 Aa <ll_J-jJ A—Jajlc- S3La. A^a^a Aji t _ s ic. <Aj^I£juL3I 3^- 

. AinaJ (_gi ^3 <JaLkajJ 

^ _jAj ;Laji oljjSi (_5 a11 _)jSS? 1 3^3*3^ jj!y o jjAj (jSJ 

,-,> K >,3 l 3_aJ Sbi 3-^»< 1 j^-J* r m (ji ^j_kAa_jJ (j ^-i (jl_j 

_jA) ■ ^--»U oA_& 3 *-* (_J-oj-usaj j_)_jj 0* 3 ^aj t n (A—J9 j*3l 

(_3—ma.) t^i t(jl jjJajl 4 a i nil i3Jj a \M L\l 

VI oaj u^V' 

Aj ».JJ (jlS AjaLj (j-afl .La.jAj-a (-3 3 1 3ja3l jjjjj (jlS cIjAjIsj 

_31 (jl— 1 L 1 (JjA_»«<3l (j_c. I (j\ miyi (^y* j.j (ji (j, lr. A_jSIj 

^iiVill <£jaoll Sjill jA (^3 <ijxoll Jai ja A3 jju«1I"J 

A_ojS aJ (331 (ji AjSIj tAlliA (jlS 4(_5_^a.i AiaU £y*J .(^-331 

^L_£»_3 .o\ J*aii A_jaL 31 <—S_5__j h\l (jj >»;-3 3 A. A.jw.fll A—jLoC. 

t( 33l <» ^ tj !iLa .(jAjJI l Ag j\ x «3 A3 ^j) «An^3l 3 jUjJ (j3~> ^ 31 

A jW a")- til A_a.^)A CjIa (jja jl A3A\_wa A*j tLolft Aa. ^gjfr 

(ji—4 ^kl—C- 3< i al^j (jl_jVl (jl *3 —a3Lj_j .A jllft (JgA i «*» 

A -fa. (_jjl_uji !>Lj Aju AJS_j3 £ua A3^>» -all (JjtiLtll H (j_g 5 Lm h < Lj^jLj 

(J»1 i> A j A_S JJ I A1 ifc (jja J? (^JLaJI Uj mr. ^3 

I_a A_La (jJjVi s^-aU lj li> \ l Lord Chanceller 

(^3 (^ jJsult Jal_u3l (j-o jjSil (j) .»-» ■'-— ^ L^al c . ® • (j-o 

3-=w (_j_i) \ g -y_ya (_yu-i tA Li >«)Sfl oA_A 3 »^*>^i ~ aj t^ j- 1 3 1 

(_Sa'| ^LUI CjVLaJI cdlj (_j3 ,jja .Ajc.Lola.VI _ji AjLq3I Cj^I£—31 
A jLoC SaJiIa < _ s _1} A j\g 'll (^g_3 .jh nil (j—a (j, u» il (_g_yJ. <ai3l t_£_3 
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' % A '.\_S AA3 *4 nil 1 


SS^aj£ _j^J 

jJ ,A— a L s JI eAc-liil (j£j ^S_j £SIa] 1 JaB (jSj fl AAma_^)s-ll 

o-il—E. 1 t _ s 1J t-*\ W iA_j aaj p. \».U ^ sAjII ]al»ll 1 iljljj ' is 

V cL'-iJk 11 ^ » y ~' J\ i._ i ,-y.i ^_a]I t " t \ (jl Jajll ( *—ml j i_jlaj_ p 

jj - 1 -II ^_ 3 A. _aJI j*._Aa_^jl j_j .i <■» j 

,0_J3k_^All AjLmll dAj_ji_jVl 


Jal mill - Ia. _^A_^xi t _ 5 -lc- (Jja - - liiLiA (ji_£ l jl 

* _ 1 aA (jL-j-aj'j/l _uj jLj i—fll_j 1ft VI (j_A ^jjjL—j LajjA * -J’.M 

Ajjawla. (_JjLa LsLaj laJlA A-.ni‘l A3_^*_a j ^aJLxJI 43^>sml 
4 jMaMl ' j-- (_j-C- A_B_^sa (_J-£La .»l_m£Jl_y ^L*JaIl 

1 (_^C. (_ Jj - ^->4~iU _i 4_mj jAa i__iaIaa 1 ml jJl ^)1.MjjV I ( _ 3 J] jiuij 

tliJI j La “'ll «4 jMaiII" djlilailll (jjj w *»«»■ iIaLaAj (j^ill (J_a*a 

(jl (_pa_^AflJ ojAUall aAA A jxiHft j i. ol n*Cll ^ -v t If- jL£J|j Aub 

II ^_a a auic. aJ Aab (jLudjyi ^JL*Jl 

LaLoJ ol .J-k U lA_mLmi \.-lli-iA S » J A_j_^Sfl A l**i »* a (_}-*■- ji l_j£_}ii tijj 
C-Lc. JlVI j-A i K I-v".‘i ji (j£L aJ lAAiC. iL—ll^jill j ^>\ » J-iU 1 aA->Lv (Jaa 
_ji (_£ jLoJl lijla. j ^mtu \ a Vkv JallB Liftjttafc A«_J { ->l».ll jlj Jjjaijl 

j h iti ^ -aIsJI AAaAdl (jl .AajIaJI jMa-^ll jA Ijjj j~ma ^3 

l.Vtl.A mi j_y *Vj A3 1 _a jLSj'j? lj_jl—Mi4 » Aju __jj) h'All IAA (j_A 

. IjAAJ A-uLmjV I 

>—l!>L5> tu<ttll J£ ^ .lc. A(jlAil (ji ^yjir-; V i^.Uab (Jjaj I Ag a j 
_)jSII (jl .^LajA VI ji oLajjVI >.. >1 1_j_>xa Asa ( -»l» \l ^9 A_i_^IajJI 

(j-A A-j-llfe Asa (^aII (_^i_^5a l jll -> ^.aIsJI CAsmil (jm lAa. 

(jLS, Ia\_ 9 .AAC.lAAa.VI A_ia.\ \IIa LgJ AB jLc. V (^all _j AaB^js-aII Ajn>l ill 
‘ - A aB «l jH •*- A_S ^AJU (^aJI JjBjJl ^C.aJI (JiAaA "(Jjm-lVl" ^JlsJI 

A Ag a dlj^S-mA AaV^ i^-.a (ji ^Ulajj ( _ g ic. I_jA 15 (jjSj (ji AaIc. 
aJsaj Laj A_jil2Jl A^jaIU (j-oAAJ Aasj ^crnlj^j (ji j ^ . a^ftrv (JS^aj 
.Alaki (jA oAjAamiil j A ijaMI IaAj1_jaj 1 . 'J^ ■ -~**' (ji (Jj>**~i>i)) 
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; . a . > j oS ll 

3 & <a ■■' 3 I 4 Jjg ..aj "»—>LijlS 1 —a-ta JJ)" 1 —s^>a*J t(JUL<JI 3 j.~ ' • ■ ' } 

, *• >i s *y ' ^ ^ j -"tt 1 at ■»"< (jualS _jjc. ■ ■■ v ' 

£-3jjj jj-Saa V 4(J\— J-oll ij j.1 -I <j-k-" :J_$-Saa 

.. a'ji jjjiiijji aje. a „i ■» \i s ...,.‘.ti <_ 3 -k- <^11_j»~i.- V' ( 3^^*! ' 

^ '«-- a .,a~, f .M l 3 jluj > . .A—j^lViU oAA .Xj-iIj 4-^. _j.il 4jiic- 3_aa3 jLajt 
, 3 jalal l 3 jil^ 3 ) ., .AjjiaJI aUJaall ,jp j_£1\ ^ (_5_>a.i Cjlj >la . t > 

[> *1 VV] ) "t.i*j2_ta I j-*\ lau CjVL^JI «i_A ,^,-Jc. _j£j-,V1 

l j-1 a > a a .-VI i^jLa^jlajll JLaul ( -> Ja«a» 3 ) .(X £ V 

-^*» , ‘ iC. aJjLaa .JjVjUj ij a».j 
3 L JiUll I jl-i.Jaa 4-3>j "t_AjjlS" Jfll o_y> .V 

3^ 3_J ;»* ^y.—A.. jjS/' "<—.Ai_jt^" (_>AAa _$A Aulall j) -ajJ^a 

3 I a H V. <_£ VJI Ajalall _jA LaLaJ lliA j 1 _j° - ^A Sjj_$Sll AaaJUJI CjL}_jliiJt 

3 -Sl jj 3 -a «j-?» ,^-i !!(3^-^V or-^- - s -^ 3 

1 S.U .iilis; J ■> V ^Jk j ‘5aaAAa jJuj aa iajjjll" tti* ,ji 1 —aUjlS” 

"1 1 1 -*. i j 4_jlj L-a 3_yiUa (3^* 3 _j-J_$S^ 1—a l^)_jaS a'—ai*Jl ji 4_»al^l 

,(®V ^ ^j^a.. .<~>su 

jAju <■•*« *«K a I . . ji l V ^ -aii ^aj^ic-V lillj «■ ** i~A ^ a l_y~J .V - 

^il ■ .,1 1 3- <*»»U JjC-Lui Ail ■ ■ ■ a o .V ^ V 

“HVO t ^ijT Jja" J "l^T LaU. J ^ytul . £* 

tSjLwaall oAA J_jaa. "jjS" atjV AjL*aafljJI A^ i SU alt ^>a Aa^aii .O 

.jJ^t^jit (J*aslt 

a .^ jla.~'U 3 T ' a y. i -v .*' (_g ^ . rVn >*i ^ "V ^jijjLSV .t 

3 ^laasJt a_Sjjj 3 c. Popperian 

V l l—ajja) 3'-* ‘ a 3-A.tj ( -»> .an\ a 'I o jt—Sal s fl ~1^J 3' 

, (t a g .^1« J (jJ) 3 VjaVn 

t 8S >)J <^,-211 aJt 3 axJ « —laaJi ja Hintikka "ISajA" 3 ! Ji .V 

>jjl-«U L rA.^ j^ jjLj ^>JU »^..i-ft"n 4<j\-a t"v—jLjjl£" 

i _*_5 J L-a A — jjJJ JCC. ii-A .A— ole- lL-aJ ^ 5 -!^- 

a Ajj\ <yjj ^ujUjIS 11 ^jUj (J^ 4^u UH^» 
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JjVI J-aii! 

j l jjl lA_gJ a i . ..ill yjj-4 >iiljll ^jjpl Vn. nVI jjj . ^ 

aJ£_aa]l -- gj-gj Auu a a 'ijj ^aJI ( t 1 » 31 ^a_$- oj <ji a-£Jjj 

a nl \ —~ l~*\“ t a .-Sit ( ^oLJI a jwSlb 


-*■ f ^ !-«■#. Umj j ■ a ^ *“ A i_}^ •* * Ifl 

a | | *!« j a i a . ^-J a. \ 1 - 1* 11 aiaali] a jtatl . al <»U ,*^a ijsLi a K. >l ia 

Jj_jS 3 (ji a_uL> (jaa "cJJ^" ^ (-? JP** **" " _3^ "t_yASal1 

t^ij jLjj^V aaaallj U .. n i L \ ij »^ Oai£a!Ull (Ja a_) ViU " 

,l_ya I » Ula j\ IAjjS <J ~fcl l lilj (jLS c.l_j-aa t”p_J_>laill 

>t _£_)iS?l Aaila a a ‘IBj La oAaj ^ ■ —°j LaA^K 4 bSft t ( ^ "t A 
- I- U ,_jl aJLiL*. I^lftLaJj oa ^ Ull ai^a^la tjla Lac. j Iaa lu V g.aJ a lla „Y 
...a*" (jaj SjjjS t3jj® A>_jJ Cj^Jj Lojja j^^jLa La£ 4(jS]J .laSjjJfa) Au 
a a. , Ni _j£a _~a_jij jjxa'j/1 '"'NC .*. ^ja-» ,~%x i 4 “AaiLjJAaVl i*)ljli«all 

.^jlall Liua IjjSaj (d_y JjS/l (jc. Ia». jaaSJI fi*JI 

_)jjSaJ 1 tjaaa ^pjj}) 4 Y l £ .i_k»(' ^ A ) "Oresme S 

Ia_a jj-ic- E. R Institute ji cS) 3 .a., t >aj -Dr.A.G.Molland" A_iV>« 
fJS y^^-all -a_J*SI_jll J-aC." jAlj-tJI (_>i»*aJ ( 3 -a^A <■ ,a , w» _y A^.ja 
<jjjl_a” 4 , iV, 3S> c-Ladail JJ5 (3-a a-JiUjafa) i—O K *u \ gfl ■ a-» - yJ L^JjLa 

,(^AA. Martin 

5 _jajjaaayi da!>K .aail yja-J <_Ja -a 4 .aH Aaaalt Aa-_jJ .£ 

a_j».aijll LjLdaill ^j-a LuL$j V Iaac. LuIa _^aa3 aj^liill <ji Jaa) 

,Au ' - A a .*■.«! •■•.... La lAA j (dj^Kdall yja lA^Aaaa lAAc. JaSS LS-»-J V^ aSJ _y 
LaajSJ 1 -frU ^Lj y^-all ajaj^jaaa'y 1 al l ^jLi ( 3 ^“ . ° 

_jJaj a^j= 4 .j (ji Lf lc. AaSlall ^4 a l l (ja M liin al l" jj 6, j»_«-fta 

(jr aJ\ i > <N<.*;>M ^ja Aaoli oAA (jg^a yj a «a f»Ti V flai l a L , a« al l yj& 

Lgia. 

4 . a 1*1 ">■ a jjAaall a H *>. (j-C- lA_A (jl ^ , 1c - A—iSlall (j—a A_J V , “t 

a .jllall olj_a»Sfl J-Vil) .( 4 ^ ~ljla'il l)^y^^A ^ .. an VI fij jttal l (j-C. 

a l la> l ^ a l .*^1 * 1 al 


j (JJau 1 ')* aajhi a_ji a In *al_yj I j'% 


44iUA , 


(jSauj 


J5Sn (j-lc-) L 4 I 34 J (ji 3ia.!AII 4lb j )lajll tj-a ^Sjjj .I ia 
.(ajjlj ■ *«*M< da Lgji ^.j>ar»ja (ja ^’l»<l (J S. Mi j 
John jS >. |5S 4 - 4jjl_^j“ a IS . *■ aj t3l*-y 

yja a.aK V Ij' " :<Jjia Brown -1 j 1 ' 1 ' * ■ °H —Conybear 
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. (jS-a-nll £y* 4ji (_ 5 jj [Biot LLljJj] ...I^A 

|*>hi A .l»fl > La jt * (.JfL* (_|-^* j i j-v \ \ 

>^132 (ji J*J * '-l=wl j Ljal_jjal >-.aj. ol ,ji Jjji JafiSj £ _J J. — ■ 

<*+^ (j j.lilaj ...3Ju»5la Ifr . ilfL ai (jjj Qa Jakjrfj iJjS—JL 2 Ja 1 kljUjJajl 
Mary Jo Nye's :£y> 1 ij^L» (- >Ajj 3'}M lift jjc. L»Uij ljjJJa jS 

‘excellent history of the reception of Brownian motion(1972) 
‘Brush jJaii t^J^aJI lift (jfc iT.ll .aSllall ^_ya, ^jJaU i pp. 21 - 22 . 

.-> *\1A 

.” ,,oV ‘Vantarian oW1331a* ^ 

‘ . 'J ‘ ".' ) .il l £&*!_>*• (jc.V" |ji _ ( )SiKj jjiaJI £ya _ > . 

V (CjLljJiiJl ,jjj 3....iLL<Ji ^jic. L <1S lAAaSb ,ji 

<Jj 9 V i v .,.ha 4 aaaJ 1I o^il_j]lj t.iYn V 2 asL<JI Ija*_yljjjll jjV -*ih (J*-' ■ -.*yi - 

a**J~***i jUjcI iJ ^e. J. - n-v' V (o_>li3 *t g « 

Iajj-ibj ^^Ic. l$2jja 
Loj 3 £jl_>Sl (J.^iail _jlajt _ ^ ^ 
i«Ho£ 2. j. 2 a. ^. ,jjla _^Y 

_} \JjSi" * ' 1“ 

(jV? (j o .ia «(<4->) ‘AJaSill oia> til I _j.il "jjjj" i_ijj 51 jiJ . ^ i 

v^lLala U> iJS j j .. ifli ^jJc. ojJila <ji V 2 J_jjL» SAia> 2j_jU.\ 2j| 

ti g . n bU .o.ia~i l$J 2,..«' i/illj 2S.1 ...ti .-j . 

i J»>J (i) -j AaIJjII ^ 4j] >lua. ilia ,jc. I_y5£ 
t>° (-)“ < ‘ »^ CS^J .l j ..J n _>»2 2J31S (/^}.‘- *' tl t5_j2sv-al1 

(J- a2-kj jjii 2JLsk Jiuiilll (_5 j~i-> aII SjL-ii. jji ^C. ji 

i f ^n > Ia ^ > *~i o jj ^ J fill j L lltnjl l^jSJJ) AJa jjaiu lAAuij 

Aic. ^I*JI ^ 4j -> lkil _^jSi Jiil C^U. 

.(> 1V1 5) 

4j-« L* 2K . «« <_Ja. ^aJ I jl ; 2 l-ia il l o^a (jJe. ‘j<l - g ^ o 

o ' g I 4 l I h'iIL j 4Jr»l ..ill (J ^ . £ j L^jlj t25_J ... 2jjJaj (jc. ;J;« 

^ oj S Aj fa i m al l aJA (ji Jaa^Ui aK.* a L H <..ni j llj .i ajii^a 

ijJ 2JU»JI ddJj tJP i t ^i l niL jj <_*-!=• 2K A a ' c »~ _jj ^ g -;v; .xa 

.(SjLi 2 K ■* a 

L>* U ‘UajjUll ot a nil l >_Ujiua La \ ^«2 jjSj ^ jj f lo^ ^ "l 

■ « a J£ i- g -J ft (J- ft- t. *! V 2_1^.j-tt La J 2jl ■ 2_Aalc. 2JLa. 

« & A lfl| l ^ j .lB*t 
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u' JS—^vr) (Home c—.' v 
,jLS Lae. ' -; »LjjjVi iS -Leyede n <_j3-A* 

I t a . -»* * ^^lajll A J - £y* (j A * ti \ oftjS ^ )U 

O * ^ua A^iftj £L£ht^a)1 


_«> ^ O *L^alA. <iu^j . > A 

,p H *\ © ) m Q\l >j ^ H © £ ) H ^ 3 -i" ^> 1^1 . > H 

*Grunbaum>jWL>?-" -A! >° .>££1' A3 3 * 3 f 3 . T * 

.(Mvr)j 

^_a _ 5 _^ic. tjjr A <^-311 (Tj) —! 4 -j 9 u-S-«i t/i-M ■i.ua.jlls->jl—o! ' 
^yc. jji j j' .Ml oVLa. f , . J-»~i ,^-311 l -g 3 jn ( jj-; jj-s a 3_a.l J) C >. i ^ ^<31 
a 3j3-*JJl \ fi^^J ,^-311 ‘Tj <J o ‘*C iJi-A? '-r 1 -^_>“ <3*-^* 

.Ifl^-h A K IM 

<J ol ^ILi ■■ _ '<_J^U ^jJe- JaL&aJt ^j^IjixJI (jrfi (j >Sj ^ri ‘-I r» jj <^3j . X X 

, 3Jl=>. (J^lauj 


V A- > TV <** AiD»a *--i jJajl t£. jy-Li jyal\ IJsa ^ 

_OV_>OOj 

-> -> Ij-j5£ "jtj-i (JjU£“ J_Sl J.51 nJUUl cJ j.i ■■ ■ ts-le. .X 

3 ■ «il 1 4 S ^Lulxll ■" ^ 'i 3 u ji 3 Cjbl tl&VI 

( _ S J& -j n a i < 3!a_i»yi ^^Je. A-aile. V_j Jaaa "Ajc.Lala.l" 

Ajgj&aJI jjl" : JjJL 3 ‘j >-v It A ~ V\ Q ^ (_^Aak) ^j-2 jj_j-j“ i. .) 3f> nj (Jax^i 
“jjjjlj"J ",_JJJj-o ,_Ji <-lA_l_>Aaj tjLi 3 IMttl l Aj-olxJI j Ajajjljll 

( -»jj 53U-l (3^—1=>V' ( J '** • S 3 A_a^Ac. 'i l jp_H (J—« > *i < I i ‘ . 1-» "i-3 

jU—. ^j ,(AA ^wn [> 1VS] )-\ ,< »a l a JS La-a33 ^3ll AJ-aLtH C-iLi^liil] 
^_a < 3 s u^Ia]l 3 ^ ‘ ) ^-aji ' - ' *«~- — "bljljj <_uLa" Aa3 «La Us. > ~»Trv^> 

-*_J ,'•»- I_y.lA31 3-3 ^ g.ii (_§!J - !_J -_j^J*>-J4io AjJajjJt J -<*> C. 

1 ji - -i j * ■ •■ jjLu3)f1 Si j~% vIj.iIS lil I . ^0 " Ijla U i f i I a Vis 

3_j-a »ji Ul_jl jS Q o .*> V .(' V^j^a [' ' ]) * |JJ J (3 • “' 

.3 j—\\ cIh 4 *(^ i fjsl) t—a^j trfill 3*Uw py jSSlI iJxj Jaj^j S3&IS 

Aja.Uj (j-o tejvUI A^u3 i jjJJj 

sl n % - > c a ■ « «■! ~iTi ... i l >a "Gerd Buchdalil J'A-ijj 3j-ia. M ^jUS .T 
jjc. 1J . ‘-SB 3 jr.l j'.tt ■•*■' ,‘S *.jjj (_)j .rfai^lUj j_)jal..i » *' _'•% 

=> J ^ UJ3-B ^^jjl .( ' 1 V . A^ali. _>iajl) aJadt ^JjVj ^ AjSj_)JJ-»V' 
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. ‘1 1"! fil l d Is II ■ a '_I' ' } _1 4 •>. Cj^S-kli-di 

,<u j^a^AJii .1 _>J t U . i-iill 
(jl—uV' (j-c- (j-« (V • -I ^ 1 ^) "Heimann . £ 

pl_j_>$£il i j-C. pi_jl jj- Ja u J J . nil! 4 1 j • ■ ! j L^i—a_jJ t<f Ii.liJI 

V 4a ..no jjc 4_»jJai J_j-ja L J-i=-i_J (ji 4 h-fi lXa (j_« V tiiLlj (fi—fi .© 
jJajl) .4_j_^l»jJI s^A (J^° (JonJI tjC - * _>*ll ^»n (jl S. . 'llVn 
Wi ^_a 4 jl4.t >11 i «->*l 11 . "wil l _^j-S O ^ 1 J . (I £ .Aj Lpj 111 O -3 

‘Cantor jjjj1-£ n jJ=u' Thomas Young' Work "^W i_}-l—® jj" <J-ac. 

-V^-^V . 

Hare *. j,* A —1 aii 5^Ji l»jl « ^-ai j^n > 5 <ll i > 3 ., 1 ».~» L mjs . t 

•0 Ai * ) ‘Faraday (' A£ . ) 

.(I H T • ) ‘Stallo 1 <—oLi. 4 4 . < -n .V 

JUioo J jjpJc. j .<^jl-ji' cJ-^Jl ’IAS ‘<J-4JJ“ .A 

."ButtS U*AJT "J iJjT 

Aa^lxll jA .“il L ' yU >1 y -ftU Aij^uJl i U 1 JjSI |jl . H 

(jjc. s^Lo jlpjj) .“analogy j jk'l i c^iA" f-^W 4 i_j_>*-®l' 

^.. .lira' jJill pLaoaS 4, fl ' I .a l a. l l di!^ *S . . * i «| l <ja» £-jail I3A 4 _ioaI i_£.io 

_([ v T-> ‘'Y •] Brooke -A"' =■ 

Cj^*> ."all <js 3 _ 3 >) (ji ,^-ic- 4 . »'>a o 4 - '> ■ •< . “I IfA ‘Viner ^- " •» .» . I • 

,^-A "I.."no..I _S Sjjl^ajSVI Aj^Aauil » "ij •> I j <^^1 4-}_;.>‘“ a jll J-all 

.‘1 l~ dj_jlS 4 tjr i (jjl jj (j-c. jjj<_5j-c.3 ^_a I .,;—>1 jl*3 

W 4 j > 1 . ^.".a ’Y 1 .*•'_■ ^ J JlA>"O qjc.I Jllo 4»4ila. 4j• <rn e^ jl-vv <H,». - .o i l 

4 j»*l >11 ^_5 j_3 J_jj 1 "inl ■ .i V, o5> t4.. » (»l—*Jl (j_)l_J-jil 

1 ' a. [J *■ - ^ o 4_^iajljuio 1 j ~' i IjiJ ^Jl3l j jj| A * a loll ij^o) 4^jl— oj5VI 

A o ...lol l Vj f~. a 1 ^. 1^.1 . _ "‘ * n ■" ■ ■■" (jl cIjLjjI —il .0_3^^44^l i a. . ni l 

jillliA 1 1 4j3^ta.*yi 

A_nj*> ■ .llll 4_li^.iCttII ^^1^ I* 0, j o! * JI- "ol l cs^ c ’ • ^ ' 

!_' ■ -•-*! dill j Lo a ^ a_i^) .rtj tJ^aS jjljS-al l a; .ao l _>aa joij 

4ojl_j jaall f jlsull (^JJ^aJill j _J J) ‘ a-»1l l Jaul jail ,j& 4-alc- 4. . "S I, 10 

. ^ I ^ ® £ ^ 4 t ~wlA J J” 4 ." 4 I j a 

- > 23 V" ;a_ 1 jjj ^_a a u» j .n 0 j_A "Koyre 4 _jjl_jS- ^_j—L> . ' . il . > Y 

_ J <»ll ^ jjat 1 1 ^^.4. .*.^11 J J l^"ll <_J ilall pa_j >oll I j-> ^lj3 j)*ijol l 

.IYjo[l * 1 * 1 ] “^oLJI 
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^ ^ ) 4 *JaAd Aljfoti aJjloSH j^t.) _^Ail a ^ V 

<^i ( ®A*J1 ^a U>(^ VJ 

‘(^V°) Olson Cantor.j>“^ ^jU-JI 

ViVi^i »Vl Ua jl^4jl> w jj ^ ^ V • Laudan 

ja! 4 ^)*Atc. ^aIjJI AjL^j ^J\jalwil ^..lc- 

C>H OIS 5 UJI (^*lVo) McGuireMcEvoy c£j 9 lf>'-» 4>» <-JS 
(***^.*' .' <u«.«ll) Cjj' "T _j u " *';t w ,''‘* 1 ' '^_)' ' j 7 - 

(lIVUUVi) Brooke ^Phlogistic 

^la 1 j {j.*r. ^uilall jjjSli ^a 4 j. *Ij_ jj#ll_j c\^jic. iSLiij/S* 

4 —R.Laudan ‘o'A^ (' ^"' T ’)Hooykaas ^ISj^ 

iLyell cJjV >*nc. t< ^a lj^jljj>'l ,jJc ' ‘7- _yl _$a jaloII jjjIj 
tli'A^ (^ v *) Knight l (^ 8 ') Buchdahl _jj 

^wlaj t^jjiil >"i\ i«S\iati U&jIjJjjm (Jji-t’ii (^V^a) L.Laudan 
Ghiselin cAj_>?-- 5 ‘(' ^ oV ) ‘Ellegard ■i.jWJ'j ‘(' Hull <J_>* c>“ 

jjJc _jl£aS?l jjjIj ojjjjj ‘Hodge j i(' 

.oalajj oj_J* a 

. ^ ^ V • _)Vj ^ ^ V ^ t jjjjLS _>iijl . ^ £ 

^‘IVVj tvl ><lvr 

.> *\V. JU^ .^1 
.(' ^ V > ) jjUulfcj . > V 

' .‘.'J^'^J.* til— 4 5 —»jLjI 1 4_uJail Cote dl>^ 4 ■»'■> IVil . ^ A 

.tjjjjj principia 

—Ajfej .d tj ._■* — 3 ^ tJ ^ - A 1 4 —laAjit ‘rt-i] 4 tali u ^ 

.('IV') 

4 77 _j'_j Vj'*..''* 1 " U . .*Jnall _I 4 * *'_j 4 .ul^ja { j f , Jc tJj) .t*»^U . V • 

Roger lIhAjII <j_>a]l <^3 4JbJiM fie- ^a 4_uL} j 

\ jiV’io ti 4 ^ jr j jh 84 Buffon j»jj 4>.ll»■» -■>»'» ,(' ^1T) 

^rj ■ (J ~ —la_A m» 1 nj f gJ—ii g-jj, • —»**'! ^ nl—jJI <J tl ) -4 

, 4 juj ^Lac- 

world - (jJJ oj h‘i'1 Cjbjih—al Ijiplaa Vlaa ^>*1 j^ 4 j .V ^ 

4jak_jljjJI «ljjjill { \ 1V1J Culotta '- 4 _}JjS 4-jaljj ^^a view 

. 1 nr. ^- ■■^* : " j2)jSli ^ 

_jj t»“ jji tj^itii 4 *~-j*7 fr\ ■ irir.I jdu .VX 

*' , JJ -4 ja in'tti t ** l\ r.\ ‘ifl" 4 « 4 _;n '4 W*il C-. ^ *n C^Si ^ Wti 
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jj * ( t U U Ai-^lall ^yaLlj (juA jJ (JiU) 

.•iUi Jb. 

. * • -Y'*\ La # T T* 


4tlHi« J^&t t 

uU y - - iLa_, t ( > 1 £ ) jl—j-a-oit Shapere jjj' -- J—ii jjl—a . "t 

o>-£ J_^2 * .» 1 . Wi ^_al .(>av.) iMasterman 

A »jlnl l ^_a ajjSA-oll A- L -.A .iV' ajLSsi .IQwJl ^jc. SjjiVl AjImJ_j 31 
CjjjJa-sJal Aal_j .( ^ ^ X ) -A j .o l» I I iAl\ JjjJI 4 _uj£jj" A_Aj£ { j^> 

<j—° O-S-ttji f -1 4A jl .. o Sfl •--» ^—9 <jj_£ c-l ji 4 « ■ ~ 

.ajJa^Vl CjIjjaj t * Aju\jLo 

^ Y*V ^^lul (^AjaUii ^JLkJ\ |jCi ( ~| A-i^ ji^ a .'atl _ Y 

o^Sfl (^-A ijA-ill A- 1 L*. (J^e. (j_^S a__)Si <jl (jJc. AiSljll ,^j«_jl!u .r 

<3?— J '-aJS • >» j' a(j-o jj£i ( Ajjij 3JL*. = j j\ Ml 

. IA- 1 *_j Lo3 t H (_ya 

(jiaa^J U-UJ AkJ [^j\i_j]l] 5_aiiL» (J£_j i 3 '-aa>-} <_£' (jl£ _»1 . ' 

Oj^) JJ—<J-£ s? -a J-£ ,_>iajj (3-a (jj) Aj Xfl 4 A_j_>kjll 

.(' £° u- 

4^-® ‘■r 1 • " ' ^ n ■*->■>> L-«S " : ( ^-L L . ftS J . ^ 1 (jj-S lfrc.1 .«» Ail _ o 

"UJ^" u' _>£• U-o [' " _>Uoi. Jliis AjaLJI CjI_jjj1I 

U* La '- A <J—*ail> _>-!“') A j . >iSH aAA ^ic. U..ilai ( _jSj fi 

•P A ^-> 

.(> ^1£) jaaLS .1 
. (-ai ' Hv. J ^aai JJS A . .->1 ■> jlul _ V 
.(' ^ k ^ ) “tl)J)&" « . A (3® Ajjlall Ajtilall A ,j°A ■ 1 aJo„' l ^jjla _ A 

.£X ^ OjS .H 

Ti-'rr ^ c(> <w.) u i J a£v jjis .> . 

# ) V’o 4A aalB*) ^ ^ > 

# ^ ^ A (^>-0 iA * atfl \ # ^ Y 

. v j jlj > Y A L j-<a 4^3 La . > V 

LJ“® cJ * V cJ ^ ** } Lfl J Ul j -li v^jLj^h. ,a *-i\\ fG. j # > £ 

(_g_ f, It. nU 4. ** l \_ i jlLa <J--a»J (»>-Sj Jj-9 A_34 .I_jj ^-all - ^g-l jV I A_1 a _yll 

4 J-S uM 4 A. jUft ll A_ja 1*J1 CjL_j_^liill ^_ > _la_ a J! j ^ySlnioH 

Wd® -_W>J ■AjliS 4 ><o 4~i aU-til aS j j V~-»U AJb^aJI CjL^ 3 U-JI 

1 —°J J> "I1 J 4(_jijJ^—SVj 4j_jSjj_5 (“A .na\io J t«4 -a*- ' ■ - >' ‘•al • - 
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L-* cJ, g-Aj — Koertge ‘Zahar ‘Musgrave 

, .IjlJL-cJl ^ jp~> 4 II j^A f .VaMl ^Lx*a ^C* jfj 

a ^ I ^ ^ V *\ ) >=h. <L^aU> 4 jjl5 . ^ ® 

_ 1 ^yjjpLSV CpH 6 < S t^JjSlI ^cJj l~illj ll ^C-^ 

^jjLSv a-*j^ ji t (nvr) J jUij 2L«i_p ji t(^v.) 

jjLj£V A—J^AaJ I^J—^ Aal^ ^ *\ VOj —-I — jLAl j — 

Jlxl^l cliLal^ln j^Joj -LjI AjA 1 ja^Ja j-j ^ aq -%\1 ^jc- j>ll 

a_iaaSM o v\-£ i-*i content-inclusion lSj 

• A^_>la 

»LaLJl Jtjtal JJ • CjLajjaIII oAA ^ N . < x*i ^jl —1 (.J^ Ud a ^ V 

C*.>\ ^jjSUl c-l nl »oL _^«4 ^j ^j ^ fll 4 iS aj c-f^Si c;i (j) ^Sjlj Aj 1 La 

,^u -l<ai -lLa o^j-lLali 4 _laLl 11 djls^S.\l Aunl^._jju-,iVl 

^_a aJi) «.* 1 ji*v iLlA —1 I,, mA oj£' ^ 

jjc. A_i^)Aaill l \\ j£j*o]l ^jl ^ ^ jJIaj 4 A—(^}_43 t 4iLwfa fti i O^LA 

^j-a^jp-3 1 Skj!i yUjil ^JliuJi -IrJ _^Ajj t-.U^aU 

(_)»1 \ Jli\\ ^c-oLj^ill l» flU L iL^>\t JSjaJI" 0 i Uji&j A-a^Lj 

^-3 c( ^ Y'V S V • J J *»<■ La j [j^i] ,. .UoLq j V-kLa^i 

^aLj^J £cj jLj c-Ljji 4 , \\ »anl! ^.S^all ^y* Cfir? ^ 

A_1Lv L s V- Lo L o J Ajjfl )1wj La c-LalnA! 4 _b 4 flj^ 

t j ±*£~ *i\\ \ \fl*i ^_3 litis J) (Jjl jy^ n . ^ ^ 

i^-Ls <jjjiJI oUJ*Al 4i >aiiL ^>a -ol w:,ia>j ^S (vr- > ^vt) 

t L.» ^l^LaiV ) Jj-jSJ \ ■ inji \ _a -1-3 \ _jl LS-ulSj-a 

4-iAl^i Lj) . «^jLj^lakjil Q.^.^.l i. jU.-kl _g t\--irfci 

^)C< ^ A-uc-ViL o^)Al ,Jn A niAlftll o^)AL-ls&3i olA a w>J 4**i *fciU ■*> iU ftl 

.LqLoj 4jZi Alo 

j >>)£■ ^.i\ ^ jax> 4-L-aj ^ lg- -^-vH # Y • 

.nnv 40 

b (V^-> ^TV) Partington O McKie ^ ^ 


1-SJ) 


^ C-H 3 -^ gr-* C> 


>Jb U A-JifllLal . Y t 


4-J< 

m \$ A) Lo j ^ ) i** '“v A\ ^-h a 

jjSjiil j^>-a ^>!isi e - a \}* ^ djLj^^laj ^jAc- LfcJ^ ~)!y^ u! . ^ 

L-a itiS i\_g_La \c-Jy^ djL-}^h\U J-jAu \ v I> i \W «l_i.U.£j In 

^yn j 4iHjLj^)lViW o^A JLa JiSj (jLAb ^^,,*«ifl.ii jjAoj 

v^jLi^jlfiiU o-lA ^j-J) ^.h\U ^-J \A) l Ale. ojjAli O^LA (b5 ^^Luj ,4*11 A ^Lt-aflJ 
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Alan (JjVI 4 _* "v 4 < J m' l 3 j* 1 «> i . a 3c . 4 i 3^'*^ 

_j ^VV") j ■*■«-. £i\ mil 4 _&._^oIt CjIjj ■ *- » 3 SJLjAall Shapiro 

■* j jjjjL-i j£j L»£ — Huygens jiwjfr-1 *j--a5l S" 4 a_)li* M 

4_}3 Jj <3 —■» ^a ■* -1'^" a^njil 4 i. 1 ' ul£ — pau-a 

IjL-al ;_j_j;ijLJ; Jc.\ .^Ti Ia jjc..liil— jI 3-jjL— i ,^3 j ^»V I _jj— ji5 

(J_la lil_3 J ^LjII a. Lo t ftl J) j.>-l ^-A ^_laj ■ Lp j J-ftLaJj £_j 

<_iaL*~aj) (j_a (jSLaXJ ^>J S -.|l > >j (»$-»'3”^' 4J-^ c '“‘»1*J' 

i^_y* .4 i \ -k. \ 5_ii jjj N - - 4Qj 3 ' ^jVI 1 a jljl . Jl 

_yi — ja=k_jjJS 4 .jl;; ,ji 4_*3lj ^^-3 AjL ^.^1 £ja lc 3 ?^ - ' •> ■* tjji 
>"■ a j —(LjLuti b*■ ^j_a AS JSlI ~ ^ j) 1 .-.*\\.,nil ajjL-i Jjljj 3 -“ i-^jSLaj 

*4 i l j *' ‘"J '^ j- ^ ^ * 4 ^\ l ■" 1 </: ~ ^ ^ *4 -k ^ -4 : S’ A » ^sU 

- 1 a* ^»J 4 jl J.ati Jn .u ^.Jc) ,L$J fjAtJ _jl J—ic- ^ •>. ! ! < 3 _>®" 

.(^-oill 1 ~ * **- , ~ $ j jj y* jjljj ji j * ^ JVLj *i ^ ^ aJI AaII 1 \ —a_J \. ii . ^ 

'-■> a 4 Jl«) jLaJl j jiuSjl dlVba. (_3=“-J (j - 43j-alLjJ 

ciLSj Ui-Jai la) .(J3-13I J^a. SaLaJI ii3 ^ J-X3 

> j'°'" ■ 4_a!)lc. 4_1 JjLS ilAjij . <■» >11 ^-9 3 '>-' J* d-^c. O' 4-*a'j 

O-li -jjj 1 jlSr> ^yA juSj Aj-o^ij JS» . \ilS3 _j* j (J-o-iVl 

3 iajjjh _J -Traite de la Luml^re c j—i»ii ^ - o' (_A»>3-jj 

_ ■*. i_i ia ^ToT <_>« 4 1 H VT 4 “O'J**“" 3i = *‘ uJ®» J3 

<3^ («—» tl-a.iV A_jAa_i LjJjljj ^>J 3~ 1 >.i J A ji JjAJj Cya 3*jI 

,Aj3aj L*J_jUlj ,ji 3 ^ ’*■ ■’•' V 4s^Vc-l IaLj,^ jil «_j l l 

.(' ‘'■' A ) jj'^ ujla 

3l_^JaVI ^ ' l ~- ' jBMl A j>,g \si Jji 44_3 jkJlJ\-j L la_-ia j' . X 1 O 

J^)V j ‘Playfair ‘Hutton cP>4* '-^) i^- 3 

cJjS 3 -a jjiu OuVS 4 , 5 -aII -W?“^> - 3^' dj^lSOci jJS jij t<j l ... > i ^a - i (Lyell 
■ n- JJJT' _3_ jj^ 1 1 Ja 3 d CJ^ ,^) Aaiaj -4.13k^ 

4_}lgj diLj^^laj «.l_>Jil jJ—iij tg-le- Jj ) . <- >. -> 1 1 .VI 

_OJI 4_^iSLlal Schaffner ^ j_lijl 4 _j . *■& < m i 

.( a' ^Vt) Grunbaum jJij' 4jr ^ 1 

^ V > J jjjj\£ 4>. >\1 -s. a. a. t X V 

.(^vv)j ( b > ivr) j(^v.) ,VA 

gj_a ^ ^ j jj **• a ** \ -s. \W 1 j^l ft*<\ A a —a\1 ^ ^ ^ . X H 

JLlmoIIj AjjAjak J efllL i 4 “ < • <U&JJiI4yt j) jXwill (ji ojl ylfrl 

;L*a JaVl O'* 
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a ■*■-.<VI ^ Ifc je-l Mijll ji) 4_i^aJI 2jli (j_jjS2 (ji '■ .'A.jrt. 1 tIj .Y . A . J .i 

f_ya -xj ' 4 1 ».» - -j 'y' I - » 3 J j U a nj~ . v. t* < -. »tl a jlttal 4i • ail l.j 

^ta-» )J< *• aUa t j'.■> tl.a.xl <5LLi.) j tij i -a l l Cj^L=w 

iJjIaV-ijt A-ialS 4^a._pJ Li..,.^r^ ■ AjISj (j_j-£j t aY u * jja- ."-r> 

3JLa. a(j\j t*J^la-a «Aijt£-i-a eit_*Ul . maI I (_>2»*j 

(_>i»_>A3 liL_al p-ftAj <^,-3 >..-i.fc _>3 l-iS, lit V..j^j _jU li-?k U«ji i-«j iji-S> 
i_j*Siuj .1—4^ pJJ ^jl T»ll 4» »n t_^a i i, i •> i \ jlal (J-^t.9 < **' t 

<■.aJ jj ol^lajJI ^Uai (jlA Jic- a priorism oI^jVI 

4_ia _ j 3 t -*" 1 jjl laill -tJAVl jj-ic- Laj_^a. ^at i— k* - ! ~>.>H AjIsj 

Aiili-all i _3±ZA\ il/tfLa. 

(j-aA .Ail— iaJI oi-frJ (jijjLSV ^-aJU-a ^^-A £t-^a'J (_H3_>-aC. .V" • 

ij5| IWi t ^ 11— \ a A- u -- V ».ai A Q ■ ^aj < ** ill gtAljjjlSV ja«AA 

a . .-•.W . ' > A_^$-a (j>Sj <^-3SI J^jLi-all tiUj n_ll—ait _>£>a 1I A_Jfc 

jj-aJ ,^a\_j_>jll tiA jt-lal ^ <J-«4 lgJ*\jajj V tlya-J 

V v Iniit ».»t .^tl _^S_^a31« <ji 4 _ r Jc. jt _>-e>U (_)5_j3VSV ‘LAja.U 

<j_A A_I1 jl 3_Ljia AjlaC. (Jjtja j>A t r - l-i AJ jjiaJJ _>$A ...LaUaJ l%l .. ia tijj 
J _>aa.Vl jjJaiAll liA ^_>aaj .(n' T ’ T ’ • )"llaaJtj Aj^Al't 

i^s-i_»Vl Aia .1 _>a -hard core wjL-o _>Sj-a- L^j o-aJ 

g-atjj ‘ ‘ J J'"' (ji jaLSV _i < » J*> (jit tt -> J-4 . <-1 lift <jl£ (j) ‘(j^i_> 

ilAjjiaa Aa^aJj Xajaj uajjajlt t^A jl uaja it ^Ij taj ^9 v^taall 

.(o jtc-t ^ A (jjtaait (j jtS) ?i . it^a it jS_^ail 

■ > ‘J°' A_A ^ Jaaj Virtt t ^ ■ >» 'j (JjlaJ <Jj-—aaJl ,V > 

Brown uj* J-> J j ^ , ‘‘ l ^0 -s-jiSj <■ .<t - -->t t 

_ > ^c. ^atjlt (jjait Ajlij jUalt iTjU_>jAjl (tHVl) 

,Jja.l^aJt (jjj AjUSj A^a._;J V" A_j| g-Ualj Hull Jj* ^ S'* 

> *• I-V 'tl .litiT) (Ja-a -g-Jai»_ 9 -a" j^A o__)A.liait (Jj^tjaJtj (jjJjSft 

.(tO"t (_>-a it ^ VO y A—Aj (jUSil (JJaJ- A^jj^yJa <j_jSj 
^Ja._jlt »JJ-Aa (jlA it KtJIj Aj_>aJilt t a t (jijjlSV c-t^pjl jai-pj .'ft” 
(j_a A_aiji A_Sj_jia A, jUr -" (jji ga-y A_ji jA » .“< -t.jt l AjISj ^> J> ^ 

.(n^T'r j^ittV.) -UaaJt j Aj_>a-3lt 
Aj^l-aJt ,_paAj (jla iULa^a (t HVt )Forman u) ‘<J»Ailj ,V£ 

r l < jiit l t y Uil y« i \a jAA-a (jlik A *\i >-w 11 j£11 t ^jit a ^-S A-a j l i» < rat t 

A^alaJI S jliolt ^a A j^ ; . . i jtjSit 

. > h >(_,-=» (t<tit) ro 
•(' * )Schofield .t“t 
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. ^ A—O k " i t q . r> ^L« TV 

£-» S_>_uS 3 _>jAj jjjAy LiA ^ yLjlaJS jjl r A 

.Adolf Grunbaum 

.^JA^ SjL^all oAA ,^3 tj_jS cl_jl AjAfk'i 4jjx^a >*»>■<■ j| Ail _T^ 

■' >J (j^ li> Cj^ (*-*■_>” IAi *t_ia_^LJl i_) ill Til JLUI ( _)*» --• 

<^i] ,^-a IjjjSj -Priestley ti? ii*-J^>j <3L» -VLx_> LoMa 

4_d»_jUuJI oAA lAAjc. ^iM3j jA v ->j 4jli lAljjia SjSi] [ilia*, ^oljlj 

JjVi ■.« .(> SA ^ (> < '^f)uj>-S) A_}-ltV _,i a _,oU-,- v 

J_>^3 La - V >-*11 iA ^ji ojfliil 

lA^-ic. ju-uoj 5^k.jA J_»->J ej-jiVl S_)Ly*JI L_aiu tV ^1 V j °- -' 

y LiA <jj-£ <j' t^yaki \-jjl A£ic.i L-aS 4<_pajS LulSlSc. J^yjill 

c>sjj .(a_jjUi* «jjLsai_>u \ g» ." m ^v .V"j ^'iIti'i.iV- j 

^-iyS iV>i*-a ^aIjLj ((jiajj ji) J>jS U>Aie. gyu<ij Aa .jj <j) 

(jr 3 "V j A*- « Y" o'-S " < ^ r l l .k : i j >j" <^ji - (Jjii La£ Li! u£-<y 

y "Lavoisier “SjJI^V" jUl -uAa3_> 

tjrijjj A_*j 12*13 <jU-aj A j-?- j "CijS" (J*!- . £ . 

i * |l" )AjU ljj% lAJJjL ^hJJ Q 'j ^ ^ •! — it’i*! d t\NSr. I I 

L }W A <aL1a J » aj <oi aj V as J ... aLk^ 3yi Ijyiak 1 ■k. V j - \ j 1 *.. . 

_;1>3 <jj ...klj!5lS»dlAll 3^ (^3 [^La-iJl] JiLi. ^ JoIaIIj U UA“... I 

L>° ‘[' ^] Oj^J-uL-^V' (JLa^a J=kia ^UJ (Jji <j£dy g- ^jll lia> 

.('®V 
1 ■'•' tjr- 9 • 4 ' 

t... iA a . diM <\ i . . ui U il A.a >__>ikjV I (j—« .*i j v ».l l a^iSUuy Berzelius l>* j '-*_j_J.* 

Ljji ^ 1*|'| .. il J J gil l (j_a (jjjSj -S-a" 4_jS/ iiiUi v *- 

AjLJI ^jliljajVI jikij Au LuS [jyjj U^kCjjJ 

a^Aic ^a-c. er - ic. 4 j J«(i“- L >c.uir) ”J>yS- 

ji kijijUi a j . ^» ja ^yic. (j j 'i .,. .- i ~ii i ^y£uLt v " <ji 2 _-o a_jjj]i a_jjiki]i 

L-^ajI t(4..,.i a i JA—QdJI) 4Jjyill ■ uL^'- -ajal LajLuc.1 

'A' 3 . 

■ TO-VIO t ,J\ ^\l ... ^ U < Y 

a—^u. t (> <\vr) j —Aijj nv.) (ji ja sVj, jt^-atv ^j 

.(1 SVo) ,^4^1 ^ j tV^-VA a—olik t (> *W£) jjaUi ‘lyyL Ujl .. 

4 ^ »< n ^>iil !_) «->j ■ «-!•> "j ' S _j ^al 3*1 — i-v3_iLkali ^ . '■— jj 1 <uj 

<L±. j!>U1I_j cU«l«Jl 4_ja aj. 1& I j ■ .ir. ^ a \ . oLLa ll SjSill ^ji adhocness 
(T) s3_)ja« 3S-J»j La^;\ j fi . H i j&Aj l—« a_j^yJail a_jj»*soil cl_)^Vl (') 
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cl Jdlj^ll jJUc. ^\_3 4 1 A 1 r _c. 



A l-i.-* ^Loll aJjIaII oJu^._^ lt ^jl 

-13 ^JjVl c-La 1*JI j AiL-u^all ^daaua jj # L* Aj^>iaj dSL^u Igds. 

< m A Ua*» oW ~ A sl Sjfrl ^-3 l jj^S ^>1 ti^Ui £—a t ^ ) ^(^) ll)” 4 ljJaSj 

ujlLall ^a \ j'jl^ I^La ,lfr jjJiU (.JlJ) Lo AjJL\j 

<]L»A a c^-5- 3 \-g-J^)Vjj |klx]i A tt.u\4 C5 _ix-« ^1 AJ ^j\!ill 

^-la l^j-d *\a *n (b ^ ^ VI J ^^LjJ^ah. J-ac. ^jl jjJi_JJ mL J* l SiH jptt* 

. ^LlA AjLiaLl* (_j-o ^jS-Aji 

\ *rfiji j-iajlj 4 \ ■ 4M ojjSa^a]) pjL-p^y*. ^^ijjl£V 4**l\ l\1^ j-Iajl p £ Y* 

.(^" ir )j (> ^°^) .>l*? <JJ& c> 3I»^W *tJ>SM 

.■Yjtt-ttll «>> jH3l 13_A ^jl t V) A L-H 3 ( ^ ^ VTJ - * * 

.^4 art m\\ f^J rf"»\ ^ \\ Jlxu V J*S-3 4^k^Lu^>a. J 

# £ ®^ »** rt ■» 4 > <ri (3^ wd ^ tjjta . £ ° 

.(m^VI) J- ^AiS-iull ^Ual£4^JU^ p £n 

•i-3 O-lsA >«iaU -Aj^ULoJt^ - l^A (Jlrt , £ V 

,( ^ H VY*J ^3 >~i>q J^idi ajU^bIIa 

.U.no oUi.n Hit A^.^j^dl A-JVl t> S-ili3U . £ A 

A j > IijC ^j^jSu A-J^IV)Il ^ji ^j-C- ^jl-AIJ ^.i.Y^ij 4^Jl *,aU dj." 1 ».i ^—ic. , £ ^ 

<■ ** ^ Jjlaill d-^ 3 tj-® t AA lit** ^Quu-o A . 

^JJ (3 fiJJ V Q-ln.\ »tfaftll (J^ AAjL^JI 

(jLa-^w .p * ^ ^ ^ H V Y* J * [uAA J1J gr 

\~\ nVi^** 13) \. y . £ ; A j * In^c. A_a^iaj3l ^j\ _jLa)3 H%? 

l—tp * ® L>^ 4 A ..-ii aI^JLj A—Lajl^ll A-3^3 »>iw \\ o } 

l^a Ja_S * '<r\£± Ajl V) 4<Jl>\ j\^*U o^J ^jjjLx^o ^jl_A 1J) ^-ll ^jj^j 

lr-k^ jl .a&LMfaall A_^.^a11 ^ 3^ ^ ^ " f ^ .aH.o" j^- A_1 ^Aj A-uau 

^^)-a3l 3 -.A3 4L-« - 1.-j^aj »m j_jL^ ~^J U 

J_!La •’^j—Su^jjj-o) j-A l—a jj\ >ri1- CI1L1 j>w . A ,g -y,ll 3 jS j ^ ^ J jl^.iU 

^bl iaM tilij 3 ! t n (^^>3ail1 « j\ 

O-* lit Load C. ^yol\ O*^<*j V ^ ^Jilaj 

.V uV» AiiaU ^ilt J^t 

&\^>lt 

g-i-fc * *-tT\\\ A..i^V^it Cj\ a <. a» i>itt S; jU . , A—-iaLLoi . ^ 

Ia.jj .(i> ^VY'J *^Jtajt 4^j^ O - ® ‘--jt^jaVt j <^jlilt 

.( ^ ^ V ^ ) ? jWj d^e. Aj^>3aj 3^_j 


274 



tlH 4 ^J-ll j-C- g-lajJl J->j> *»i^Lq J j\-^- , t 

(J^j ^j!>\Ji& ju^Lj g?i tipi ^ o! j ^ 5 ^ (i3-^^ JIa) Ld 1 , a >a 

Jj jLaJjj A > \ £ >) ,p ® ^ O - ^ [ ^ ^ VX]J y ** 4 JJ- 1 & 

^la^ a1\ ^ 3 j\ ^ L ~°j) jy >a> .3 jf\ i«2^ -\A.-\1 ^ 3 t-"*l->A q"^ *Y 1 

Jj LajL Ajj^Lc. A j^Ij-^.U JjjaJI (ji i£jfi l^-j) j^!lii cf l 

L “\ XJ ^jLA^Jl C-L. ifr ^jl J>-0 <l ^4^xII C.ll nl ^j£_AJU <jl 

^3c. >.1mi UjV -iaia Lij^ic. ^j\ iwM l ^i^aJ ^la iLoLoj 

^ (> ^v) ^>1^ .r 

A L*Lil ^Xjl-XuJ) <j* A ■j.Li’L ^C._ja £y* . £ 

ft(t *\ ^JLkJI^ (JjLa^il ^J&i £*Ja^ \ g*A a ja. ( ^ 5 J] Auj^Ubkli £ri_^aj ^3 

La ^-i) *- f- jj U\ ^4 i^jAlla]l Jla ^l^luil ^J^Ij .*■ > d-iS (jft IjaLs 

jj-3 tp ^VTJ _;La 1 _)) L—u-o ^3 * ^ya\ j) \ \\ <j_-a ^j» ij t A_j 1 Ij*—L^J 

u~ ^L-^vi* t-^i ^i^ir 

^a_l ^ ^ vJLi\^^_i—aJ ^jl_J l_1_J^-a3! \ j'l\ ^1 t_*J^ii3 ,p TV 

<_}_£ 1 A 4_^\ 3 ft j-all Jc^—uOJj t,L g,!»la Ik ^—3 w ;j—laJJ 

.AJul^il Jj-ft «J_uLj La <_£jLmj 4_4g»«Jl ^Wti C-flL-tajjl 

J tl) ^ J? $<^£-oJL*-5l ^jjAA ( 3 -^ J-*- 2 »aVt C-LlajL ill l^A Li ^ .a«.iJ . d 

4j^-i j Kr> ^.S A—Li'y*'in \\ it w L>W c -* 

ji ft USlui l JaJ V ^9 .JaLall Aj^Lo*»a ^LSaI j^JlC- 

(Jjb ^j-o a.**^ > Lai Ln i LLo ) ^c-LalbwV^ <--oSM 

lt A jllxl^ll a ^^),\jS A j\c> , js Hsu La LfcWj> 3L>7rv >0 Jjjfcg f j\ j * » i j^a 

Lukes [^ ^ ^] Wkinch l>Lj tJLiai^ aLiaji 

^Jiaua liiLiA £j\ j-A t^-alc. ^ O-^ C ^ La . ([^ ^ 1 V] 

A jiMar- ^ t~_ • A a *C «w 1 jl. v , L-lI ^ A A U L-Ll^A \ jllj 

A Ag.alt ^wal^aJI ,jALa-j LjL\ i*ifr V) 

...L» ^klc. jjJ) J j-^’i 3_a^& <_£■&iJl Jlfl-aK i_)iai j l>« " . ^ 

Sj LaAic. 4_o j"^l aljLJaaJ ^—3 -lajiS [Aju ' <ji] ^AajJl JluA^JI A_j_*_j j 

.(V-*\ »p IV •] (jj^) »_>° ,^i JUawcJl Ac.l_j3 

tj-aLall ijj-j^' V^jjlS . w> ^ j>-» — ^ ^ia) Truesdell ,jj .v 

J>AA (j-o J-uSJl A-asS (_j-« iJJ5j 1 A „»„ . . I ^j La Jaj A3 —tAoSk. i—S j^ja^aJI 
i_}j\*\ ..I_«S j»A_3j ,Aj hoUj A a JH L_gJ (_>a j _. ^ ^ . ~ii ' i. f l . Jj A . «~> La. tL}\ » <-»«U 

A_SA3t A_iiu cj \ j \ ... ii (Mvr) Aiton (^ t ' vr ) Costabel 

_ jjjjUll _^JnAJL SAAg-alt Aja. .\fl\ l L I. <~ii\ \ ■ -> w ;\ 

(jL^ajA j McGuire <> a W> ^j^=xjVL (_ s,,'»>j l *ja . A 

a-j --jJLj .(> iv. )schofield Aj3j --j (> ^NM ) Heimann 
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«3>— LaUXaJ jJaiJ .(> (b> ivr) .J” 

.-n-ov^ 

*u>-» O'") ajZ aJ* 

(_j*V A jo ia*i ^ f\»~\ a ,_ia>l».it alal j_j 3 H (ji _jxk (_j_$-£ <_^i j j] J • 

i_p\ A_ji ^jJc. f a -a\ >.) (jjjd La I_jXUj jjtijljl) Xa ” 3 J_)iliII“ 

p ^ "l t J 4 -Lic. A_..r-iLa.j 3 _j£ 3 _/-®) .b ioX . iT i (ji 

( 3 -Jjj^ A_JLofti ^—3 1 —aS l . ift 3 _>"“* (j) ij'j 1 ^ <_>^ 

1» \\ -<-v\ I j| ^ ). .i| l t** J 9 * * ^ jjl oAj^ai ^ . -i i 

. ° • - ' ' V (_>-» ^ ' 
^_9 _j-~ • 3 -»aM i... fl J^iull aZj\x_j« .^-i^ A_»jl_j «3?“_S—* >**>' .aAl.La Xa . jj , ^ T 

iLg-iL L-aj > ^ ^ Y £ ) Suppe l r J J— 1 J-oft j^-3 i» al l A_i_>l»j 

. ( ^ ^’'1) l_J-»ft ^ _j 

.rnn ^ *v\v. ^jS, 

i3 —■ a A jjlajll £__ a A a jfc A j_jL".\1 ■ ^-\ j\S lx) , A £ 

j 4 l 

■ ~~ JmII ■ ■*"•'■ l '■ >ja*» (ji Xj V aZjlXJXaJjll aXA 3“ift ^9 ^ © 

j_£ jiV-aJl i * 1 ■> lU X jBi jbJat i ^-3 \ fl life _J Cj ^ ".* X _ jX .aH CaVLaaj 

. (LaXsjli) 4 xalj 5 UI_J A,...iali nil aLift-Jt Xjtttt’i (JxLaj l.n.'ft axajj 
,jj_j S *.< „ .ti ‘ * *' -' 7 ~ _J **^1 ^ 5 — 1 ft j»*irtll < J 1 Vi f -»j jiB 3 _}A£-) 

.i*!-* .ill XjlflJ ‘_iJ jj < _ Jr 3il ujljjfcjll 

Kordig ^x a j <2u a. ..^Aaa^UI a K «* o <J_j\jj ^ > g ‘u> 3 ) . ^ “i 
t- 4 -j^ \lV<.\ i AjjULol AjL a. g *'-» _jj 3 » a x^_jj Ajl { C_U 3 ! 1 * *_"*~ ^ V A J 

_j Aft A al'A iXLll_j_ , A ill _j ' ) Ajft j ■ S-»_jaaH A_oa.^j]l _jj £j 1 a N *^ "'■«■ 

JJjLxll ^—a 3 J> LatlaJ i j r *.A ^X_j_j^ *■ ft IjAj tiXLlx ( A^ ,A_aftj^La 

<_s— 1 =- Margenau —° 1 — «x 1 aa jrx_;_jjS x_Sjj .A_jjlL»U a .a> $jaJI 

tl^xa "^aujxlt a_Jj\x" j Iax-uIj 3 'l -1 ’ 1 a 3 ^ djljAj_jlL« 

oX-A a. la.ma La ta LabU t“\g'*n.iJa*i H _j ' fl**l~*l • • >_j t"S V^iqall IgxlS^lft”^ 


3 I (_l-alj 3 I XJ V_9 i^X_j_jS A-lSlxa LftLaJ AftiXv __jl£Lai X^>.a _jJxLtaa!1 
3_jLLali a_j_j llaall JxLaxlt ^3 AXxll AjiJIx aJxljxi lg.Lx»xj 

^ L. ^-x3_jjfl ^j-lft l'i~i ,.ij V A_aaaJl aX^-i g-LjaSVI 3? . ' ^ 
^»J jt~il (_ja\ jH « ■X-jX-axl 1 •> fl i A ^aX.ftil A-xj^XnIl 3 ) . (jLJLail Ix-A 

1.1 !•> ~i A_j£Laj CiLjjajll 3H A_1 xLlLoH Awaaa_jxll 3_jX A_ ja l a Jl >.~A ,j_jh ill 

.A a aul La ^U) Ob i 
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3_y^l4i^JI (j^a ‘Ua £*.Ji. <j) .U 

i^T^ * .' • " ' ^ » ja Lalla ■■ % LajlJ A^ja 4ji ^jJc. o-iaSta <J^La. J.ll 

liiJljll ,_^. «-iaH jjIialjA hM ) , 4-01 jLaa tjl •'■' - -I L$aS -"• j 4 _JL». (J£ 

V _}i **J l—» Ij^Lj “ ;4_ai fC. jj niLLi £ai 4 ,_s^>a.i 4_ia.Lj ( ja»j i |8 ^Sj 

v 1 ^* > V) ° --J *> 3_a^>lij ^ a n->a ]l ^ iuj (jaLlayi ^^Je. ■ 

aSjL~* 1I vljLijJiill L^aaJLe. 4aa»£Jl 4 AjJJ*J 1 jliJVt (JS UjjSa j\ <J£ 

. ( X • t^*a> 4 ^ ^ V « J «LgJ 

^_>ii iaa _,jS jsi 4 *rx <\ .<_>-=» (' j.»aJ_>£ .> *\ 

JlAjl—l ij-ttSj ^J*J 1 ^3 t <» i g-iti ,j)» ; JL3 ->■ ^ 

4jj i iirt La J S JjLmiSJ ^ ^ 

^rJjSM tj-lc- <-1^3 <^1 "jAl_>Jall” ...LaJaji _>aafl3_, JjVl 

gjJ 4 i a lj La 4 a i ii^ll jhliu (a( h^LJ^ a f *>^ *"»"> » t L^jSI 
4 ^. .J-»\ al l L ^ll-n- i. j <^»ll O^L^ taaiti [_)-■' ^jJSj l_A jjlaa J -^ Ij- 
• <_H» 4 ^ 1 *T) " 1 j? <J£ L « aj cJ-JS <j—« L- glaa- t 4 ^—*^' <J J '*-*' jj_c. ^ 

.(rrr 

4 j!" :<-M _>-a.i <*-—^ l^s ,(mr) ja^j .x. 

cj-le. S_)jLa tj>Sj tji -la V 44 -jjjj CaJl£ V a>g a 4aAaAaJt 4_ajJiall 

L*j 3 >JLul£ CjVLaJl ^LL J£ ^3 . J-ISIL, L$J 4iaUJl c Laj 

^g-lc. ^uLjj a A j. 1 >ti (J ■ ,ji Aj v ^ -v -^- ' ■ a a .1 . -t l a . ^ jl^'.' l 

-i_>“ ‘ ^ ^)"...tJsVl ^ylc. a^_^aJI j^a ,_^iaj 

.> > A .^ua, (^V.J^jSlSV ujlS .T ^ 

Koertge jj—£ l—4a»ji (jjL_5 ,TX^ ,(_j-a (> ‘LV^ )p 0 st -•■ _>j .YT 

L-jJaa (_J£ j» Jala a^Aall ^jc. 4jal jALtJI vliLa^JiaH ,j) _ ( > SW) 

(_J_j- — *4 U 44j«aSI_jalt AaLaiaa 44aAaall dala_^liull j 4a»aJa_^ll t-Jj ^l»*.1 1 J. - 

aljlai—a 4_-aLL ‘(> ^ V. ) HarriSLWJ 1 -* >Jaj1 J—aia JLla ^Jg. 

.■M-rox 


. ^ X n ^ n x) 5^,u. ^jia . t r 

.4il!i J) SjLiyia ^ A ^ °)Berzelius ^*1 .X £ 

aS ualSa'ja ^jl L» ^1 1VT) Home f-j* 3— .IjJ .X 0 

.L^f-aiafl^ LaaLS l ■ mK .i jjLii.VI li-A ^»J AaSJ j aAaajiaa 

3^ 4 /i <*aJ4a ^3 L-aaai v *A» a I jS "jjalSjlj9" 3a_>laj ,jl cjuaiai Jji (jSaiaj 
L^jjAAj ajL-al) 4_aLaS 4. aLf~ - 4 8 ■ ■—ij JaLaa^l A j 4at3l ^3 jjiLtyi ^L-- 
L g’ih- >^La ^_a A_3 4_» JI j ^-A_j ‘L_aj_^S \ga ■ 4-»_ja cj « ( _ J _lc. 





277 



ji _>5a» ijLlo Cj*- '- Lk U 1 " ■ J r »'“ >* -*" 1 

S v».tj Ajjiaj Lij.ll ._)^voUaJl Aia-Vl J* ' '^' ,A 

lidl j ,^L1I J ^ ij‘w> j» iL-ai- li^aj H 23 Te 

Jj ., . ^. S?l j_j_}Ul ,_) £1 4 dll j^y-laall _} • •» >*» Xs <-£-> - ^'"' 

oJLA JA* ^ ,_jj -■'-» dc. L_iLfiJ V J ‘UJ-^y 1-M® ‘ JJ— 

(^ U-J&i U->ad Jlis 4^i) Ta O- Tsu' cS>i 

J^laiiu 4 _^.UJt 3_lS_ddl LU- ,^-k- JjAS T s diilS u.'j Te 

t9 Jc. 4 a.'U*ii — ^ ■..j (jiu ^vJ Jjjta-ali ^SLaJl li* <_J-i* j) ,^j.. “\U 

^ u j J -H ) (4-4-SIJ4i') djU^jiult (> . ki. 4 

(c_n jl 4-jjtf- jJliji M-Jaill ai$A <J-A£ JjVjj 

■ -. 1~A - (> <\ V . ) ( _ji jjLSV _j lajl _>-ia_$-lt 'i$4 <3i*JJ dAdSU-l .TV 

.(^ujjUAUj ^ p^*) UJ^J <vv.W8 ( irv 

^jj <j ,ji ^oUj^jJ ^jS—4 « iuS -(J- J-a si ■ * j -(jS\ A 

<ji V) vijidlt diVV-a. o-- 1 >*jS •>***• <-Jj*>y»44 '-‘“44 i-£A? U-J!aj 

- AaJ ) ^ Ajjajki 4_JJa3 ^ill <>4=-J-l' ‘W-® ai* 

j_aV) <*_3l j ^-i UJ^ ^Jp-^' JaUJu uW - 

.aiUiJI IjjVlaJ Aj-too lAliijV i>“ 2 0* JjS' 

, j S;„ 4jJ _lc. cUj) ijp_dl» diVU^J ,_£ j3LSV J-aUU ui»>a lJ -l& .f ^ 
AiUda) L*ji 4 _ 5 Je. aiA ^L^ij^l 4a*-aU. J) >Sai 83 UJ^d '-A?-) S 
3__laA i - ' - ; (3-1*44 L-043 ' 4444 (j-O (^i jJl 4jjSjV_»44 V (Jj-*! 4 l . "iH -J (_)-S3 

1 qM r- \ v ~j \ yr-. 1 t ^ - y\ Ajl i \3 C - ;'3 t. !\ Ajl tj jj v , . I'U ^—l^L-a. 


2 _daUlt f-UJl (j44 j44d5 (j& il^A\ ^3^ L«43 ULa _^*4jl .JAiaJl O- T * 

A 3-,^- V) J jm di^jll tAA (j) c j. 44>d d (j) .^-daUil _>4C. fd»l>J 

t jaLSLa. ^-o -lais IjJ ^al>~ j-l«J' <jW f j ^ 51 1 ^y«-d a ^l> -^1 jSI-jVI 

J dc. _J1 (j^all (ji Ju^V' U JJ^J .4^1' JUaLiVl oi«Jj ‘(jJjdj 




di jii .. . yi 


14a. e 


daUll 


.Jq 1 


,U3\ (_jj4 4 


J j . — > »j .^ 1 -Lj^lr-- lA-2-ie. ^ r . i ■ ^»,' \- 4 l 4 J a-i-3-si4» 4la->« Aj& 

J!»_a. (3-o ^a-LtH ^ijl-4 (jc. 4 j 13SU (J^aio (jJc. 

Gillespie ^ .' - ^k- <J--=- >44-2 jU- i>- sjUi—VI 
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.(^ ^ ** r ) Agassi 4 ^—^ 

.('^) .t 

.p ^ V f J Suppe 41 tk—jjVt 11 a ^yi jLj_3>JLi 4 V 

.(^ lo i^Jj Lq aUuU—Aj . £ 

.(^vr) G iere .* 

. Y *\ Y r ^y* 4 . .ia‘i j.^^a.H ^ ^ 

w Y ^ Y' A»*,a‘) j,1..43a]' # V 
,A^ij . A 

Y ^ ^ ^uflj j^oaII # H 
aJ i" cJ-® A JtfJ I o^Ai JiLoJ Ajl gjl l ^-jajt^q jqiut -’j ^ • 

^ 1 c. .\ jj\ fl j \, >q^"^ l $ a , • j>j 2—JC. jill A_iijjlill dll > I t j_c. "" J) J -' I 

^ 1 » 11 ^jbju gjl Vi . A i i' v—a 4—j|** ) JJj Qj __>j_I l _* **^ JldLall *' . ■. 

t,—aj^cill tiA jj-le. Add ,^l!t A- i . >g lel l dll <j>c j tJaAS ' 

i ^.» ■ ■-.,' i. aigU <je. S I Aj jSa a jjL^o ^yle- IjAla ^LxJI ~ < —<■ ■ 

. ( ° ° (_>*=» (^ ^ a ^ ) _>j^j) " <j 1 J 

McMullin tjyJ^a£li» A-iflU-o _ji»jl tbL.J -ii i l l if U3 . 1 _l. -d ^Ldy^U . ^ ' 

.(> IV . ) Adilt 

lAiSj . ..> *» ! ; ■ ■>$ i-a l l ,J£" (' ) :<jW wJjlill <j 2 _yjl£V ^e.J jj^ . ^ Y 

- I jjl j (_£A j_j (-i? —ill -5—iji^iatJI AdLj jlall dilcL .'i 'll oA|_C-I J_flj iJ^ L.A L j—a 

|jj I ^ . riH j ,j_a Aj V".. .Aii^ la* U Aji ,j] (T) l\ • ^ ^ya [A 

H Ai4lx!1 A _1 A ‘ill t g A-i J^jloll mi VI AmaII Aida ji& sliil£ 

. . . J • >l°lS(*' 3—dllcl—jJI oAI—C. 1 jjl...” (V) ^ • Jju 

A i i n jj ( -hj ^ Uti l f - » lw \ 1 ,j_a -X-Jcl—ij > j»*« (ji I—ajlj ' j I Jj < -j 

o!-a ‘^L3lb- (i) ‘(1 IV jcp -Uu^lSc. 

A-C.j )C-> ,. el l cl—ju ojl-C.) l 3-C- .. .L-fc »>il j Iu 4_jj^UiaJI A_j jJij 

I I A ; v—a p SVI"Ui^lac aa-cjj Auflllj *'■ I' ^jjIjII AjaUII 

v aj) yai) ii* c i. 


^jjLj vJi 


.VI, yjl-is a _ i*v>*i JjIcj '^jjI^V 11 (ji jj 1 1 r 

ji Jy *AflJ \ g ^ < ij r ^k. y 

3 IKn j 4 ( > ^ A* 4 ^ ^ V ^ J A__jl ^ Ir, ^JjkJI 

v. tl\ j A^^iaj A-AJ^Ax J I diLj^laj L_4Jj_pl 

^LkJ) i^y* c- 3^ ^ M uJ« 

L^I t A_^oIaJt _jL5k^'V \ JAjljLali c- J y i 

4 f > U . U ^cA j=-3^LSH ^ ^]i ^ 

a <■ nU ^jSJ^ cA^ij^ lftK \ \ JlalU . .-j j 
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1 _«>j ^ A1 j L«j lls OH 3 LA ■ i^Uj t"i .*SU aJU .jLSaVl 

.LgjL 

.( ^ 1 r) Agassi .>» 

Cohen"u* _j k*' 1 ' *_ a_ jl •*- ■ *1 fr*' _j _j jr. ■*»j ■ ^ 1 


.(' ^V£) 

l^jlj jLii ^ ALa^ill cVj>A Jje ahistoricity ■AjjlijjliSUI • j] ,‘W 
*(' ^ WJ Matchamer j«l—*(^V» J jjjLiSLi J£ <Ja 5 ,j_« 
.(' “'V^Beckman O^^iJ ‘(' ^ v °)M c Evoy c£_j»s} «*&-• 

t^ J Lafrl ~ aV-yi IaA A_a ( ^ A 

* ■“ Iaj lil . ^ 1 A-Loc- j ■ ‘-^j jjSi *'■; • ■» AA3 

Ic. cj >>>11 »\a.Jiy \jq LjLuii aLmajj \j*i*i u ,j -i^>5i»II fr\ ‘iill Sjlcl 

. J-tij (^LdVl A -»jq »-» t ^J9j . ^aUosj AjlLill 4tjih 

_j _H]1 J j'iv^U ■*- ^-"j A *'*~ -'I ‘**«Vt —■ ll_. 1>~- ^ ■ -- 

^ Inuull vliVlaJI < A 1V) i<OUJl (JaLuJI JaI £y» Ur. jc \ j hi. .iji 

<J^La. i^ya ^ \mi\\ I__aa^ajl ^jle __)jSi A^.jAj i _3.**^ ,, ‘'^ aIAS i£Ua A*_i jtuu 

.Ajtejlt <_Ja1_j*J ^ v ~'" AAL.JrtV I 

. ^ A .(J-Q A • -a*' ^ ^ 

. ^ (_)-Q t A».ia.i ,T • 


"t^j5li*Jt ©\jjll SaIc.)” a±*lc. T6rnebohm t Ji-Jb .X ' 

vJl)_>ji ,^-jII [li£] 4 a^jjU 1I (jl .«ft ^>1 ..iH <jj3]Lj Hti ( -.W1 

A-j_^aJ1 (j ll*i.a /j . .. *IaJ . .,Aa*oaI dllA ' ** * A3_js~ol1 aAA jaj j^Jc. 

cl) J ‘- r*-^ »■ t>» tSJJ® £)J&3J jjiull cljj baIc.L 

,(V<1 ^ t > «\ V . ) ....^Ijlxl ,> 
. > . V ^ ^ -W^tjSijjlSY .XX 


( A*jiAj jAmaaII . X V 
. ^ • "l A*aij .X £ 

A iUloti A_jj_^a 1I A...j-Lj_jLiII A_aTiUJI Is. Ja_> Aa\ mi n <JL!L» _jJ . X o 

/’fawJal a <■., l\ ^ ^_S aJ_j!->aU A_oitjAlt ^^-3 i;\' Sa\_C.I ■*«< 

^ J ^-t~i jJk (j ..;l-il_j .A-JJjISjaII tj-S ^ H 11 ^ 

j-aj—ul ,_^a 11 j "j-ic. AjL^j j./iti 

^ h i k 3J<a ( _ 5 J) Ajj N ,^ l i_yajjaH (jtulil j .A an J-»\a > «. a ■ 


. titi .Lft, h i lr»\ ai (JjjS ^_9 “,»• A_j oill- lAA 

-A.i T ^jj V" A— jlj A-jjaj ‘ *j *—j wJalj I * ) i J - v c_3 

u ^p-i o. lA , a . (^A-SI " ^jjll lAA a ^ •■''*.' aAjJnj .(jjyjjlSjA-il 
cLaj SaLc.Ja ^L*A jLSjA (J_j_afl ( »A.« l ^laJt c *_o t^X ^ t ^ SXT J 
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4£.tulall (_>c. ^ la. il l lil—oJ j ‘ «*J ^»-l tj j .l nal l (jj-tlalj (JJajj t^j-aJal j 
4i.ii.-i.4j 4 -)fl l nu' l C - 1 laa- bU a ■ *~ 4 ' \ n ^jj 4 U . 4_ujliii!l 

f*-J tt $-jla-a l (J-£j i_jA j_a]l £yc. a j'1.4 ' 1 a 11L I 

.(j!iOayi (jJc. IAjjLj 

*V ^ (1 < lV>) u ^ J 3t£V .XI 
. ^ * A (ja 4uiAj J^40 a]| .TV 
. ^ • V jj-a 4 . . -4 j _j ' ■ . T A 

t»>»J t>“ uV ‘'-j* ^ jS AjUij .^aa. ia-jj V _>»V 1 ^51 j ^ i^aLJU . T <\ 
. 16 • njtt'n ^ft UYu AjSJj, t AjAj ^jlall Aai^USe. -j»j V e-Uall ojlc-U 

4 a ..,, i ^lftll jj-a *—1j (ji l 3 ■ n*i-v.«J 1 4<_l*idlj VjiaaV 1 V • 

*—s—l^LaaVlj (^jajjLSV <_,!) <J. >,ia> tja) "(^-ajjlall 4a>jail- ^ji 
jj SS .. oj (joikjjj-aJl ( -ka iJ-»-> L-o trfr i!>Ul*Jl e-liall ajl. C.y 
.jSilt jJsjjVj £-« _LA.'tll a JO . ..loll jla_oJl 


. 1 ( 1 - aiill t ** ^ -ll 4-wSLm 4-^la . \% *. \ ^ 

.A ^ jjaa t > H *\ A <Jj& y 

,4-kuflJ j V rtoll .V 

J_u£ . * i J\ 11 4 4_j3 f iirijl l a*'.. 1 1 jjLij (j_jS t“'l il Q-'C.I ^j) _ £ 

A—ijAall <^3 _ji 4-aJ.iill “4jit jSS—Vl” L 4 jiaAl ^3 «.!_j*a j-Jt jjjj 

1 —uVl (_>aa—i-i ^ a > 1 ^>4i V - J j ■ 4Til\ V jf~-'i -.'■ -w) 4, ^a-jall ~4_jj^aJl" 

. ^ ^ ^ ^ (_V* _>ia3t £• j (_V all 

cp=>>*j (V^-^V.) utfjLaV jlSal _;_ > iail Hodge £-i_»A 5—*'>> uj ,° 

.L^la. fjL nil Jjl --j ^ 111 •*“>1 (_J—1} a' niVl 4 J aft I f_g.\ 4. "J S. 

/ *— —1 '.4 i-l j l . o V a ■ .• 4 i iij-1 ^44iiall \i..- q 11 1 f J... f j j..* . 

4. a-k , 'l j^all (Jjjla acLia] J) (_ja OUniLj 

^- 5 >* u_j^S chamber _>faL-i <J-«J (JjLm ,_ylc. J^-aaaJi) ,<JSS 

.(> ^ vx 

.(> *11 • )Popkin <jSa_>JJ ('^ 8 ') 4aa»Li. Gilson (jjaala. .1 

4i^,!5Ull ^ - g.a'i i_ij_-a" :J>Sj uJ-a- :Karl Jaspers .V 

<- K “ I .. ,S^>.. 4o l « .a c53j I j * -' 4-1 _w C .i\ fl> j J-Jasi 1 . ^ >1 r»i . . .^xUaaJI 

jWjC-' UJ j «*■ ■ »• > ■ > jj-J) l. .li> l^-)l3 >~i .1-11 (Jj-C. J 

.(^ (_>■“ * ^ H "l V J "4jj ^.~>iVSaJJ 
,4-a^-ill i—il il l /'p—i ijlj 1 1 k ai _^A l—a ILaji V 4jl (J^ftj *jf ^jJLlb . A 

-JJ_> -0 4 ‘A-i^ '■ill J-] (jJc- Li2_j-iS liak 1 jjjS ^aqa - j j^i-ijUill all jjSJ 
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3 jjij t UU*.i 3 Jq-c. j, 4 Ajl£o ^!>L£^La 11 _>xa ‘^>*' 

cfe Quentin Skinner *** ^ 

J;; <. - M<» ^jUSJI (^ic. ^oJ> Jla3c-V' u)" t^J 5 s?* 

■Sj.-l.-Vt ^U-JI" Q- SA^- 3 j& j-*- Jd—^ +* *-»*-** ^ 
^ ^_iU> Jliil ^,-u-Vj >—3» j>ah ■^•'^ ^^aSm- ^* J 
t > <\ -X <\ \ «5_ioSn jl Lg^ Aji^liM .*».*— j'-SiS?) 3-J joi 

7 ’ .(° o- 

s . . \ -,u JjWW ■ <«\-' jb A~dU A i .a UI l u)“ tJ_>*^ J '^» 3S 

.(rr^Ki *>*\t.t) -[s>lui» jat] ^s^juii 

.(>^ra) S-aU. Ai«aJ _>^» . > • 

t V * (^U-M ^ ^ 


^jUii ^i Ui\^ a^uiib suufi ^SS?( ^ls^i C5^) ^ 

jc mi iiA ,s^ii kk^j 4 aAi-V> .i* ja- **►! W 
^ \ „,. s _u . Jj J-a*j 3_lajj_>all "structuralism i>“ 

. •— . ^ \ -\Uii > ^ jj tUal^JbL 3 -I « jj L _j . ( ^ v * ) f»^—=■ JJ 1 
L**jLL (I) ;L*a j j-Sjfl -1 i—l_p« 

^ <J (yrJSiJI j£»i S^i) »jL£aVl J-5» (Je.“ o! - UL ^ 

ji uJl^S j>c. ?j±&L i^LS-) t?' d*iJU J* ‘34#-J y’ 

L^Sla^UJ j\ to ^.,'U U-^*J JLa-ail 2-i3 fJUil (Mj^ 1 ) 
ajj.^ 1 Jl-iVl u' ^Jw .to W 3J^I 

jl*, J 5Li V >A4' " -S 3-^Ii ^ 

\ .-. ;j l ^ CjUL-Ji - j» s^c. c'>- 

(^_j) J ;« t rf r»'^ 1 ' ‘ L-»l .A-oJ^ill J^>_a Si-iAaJI A_ja_>*-»JI <»_J-i*J' cJ^ 

?j>£.yA\ .Zeitgeist _>—*J' C-*-^ J . :^'^ \ 

^UiJI ^c. ^Sji sr® 3-i^l' 

S_jia. >Si JJaJj (a_>-kj 3_fr^j o-*) a£j1^-JI 

jLSai uW SJlj^i -1V336.V1 ^ ^‘-> 

Aj,' .J i JlS_iV' “ lljF ft'--3JI ^ "J-AA 

j^Li. jipj'i Jliia -jS _ja J taxia - USj-j!^S LL^i -CJ-^ 

J_1 ‘A_Li.lOj SOV_> Ajl>J AjjliH SjJ-jiLj Aj=iJ_j 


^ jJI ^>c. o V_jl_* >...<■ .y»SJ ^L15 c_j>aJ' l>"^ 

j~C. .jic- 2 jOj-il oAjA^i ^ aUol 

j < j* a jjjjj ^jLa f^yn ."U JJLo ^jjLjII" qI ‘■'-*lgj] j 

a:j -.ti 0 ^S31 ^ A4«!5UiM k-±ij^\ ^JU-Vl U. ,^-i^ 

.»■■■. U ,> OjOjJI JaaJI £~^-J U^ J** 
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A ° ■ -- ' a (_J-oC. Jlo ^l_jj£kYI jj^yL&Jj-o ^gj) 

tj-o Teilhard ^J-a* aJ!l» _^S_js ^jl a_*Us. 

_ j s— i - v . ..:d 13) A_ilj Jjtall lyUaall "iV I 4<La 

ijJ-Sj t^AJj (ji 1.. '■> J 4jlfl Iai-Sa. 

a " J *J Aj jjlaj'jM A»Ii\-l diAid-all (_)*'>■'* Ajt_j.il 1.1st laj-as. 

,J ( j r 3 A V; . .Sj\ 0 3a ^jC. Aj] jY1 dlljLa.YI ^» J la - ! dll jlst jSJ . ^ V 

.0* vv )_5 (l^vr) u'-SjJ 
.dJlillj, JjYt giL-oati 3—ala- ^nvr) Holton u3l>» jjli . > £ 

A j... I . .S'1 plB} L4all p 1-iw .o > *-*t J3 Ajl i'y jJ qA ^C-jl 
HjLall V AjlnVS ji ^1 atif j ^iitil ?uj\j ^3 W 

.(rr> ^ n hvo) 

,i!j1U1I Ji null <3 -u„a> La jiaul a ^ ^ 

.( > H “l *\) skinner 1 . ^ ^ 

j>il J . lift'll £cj^La! 1 ^u> LoLttJ i." llrwiUl J^AJJ . ^ V 

. o^X'LU 5-la^J ^-U .l£l Jl3_j ^ A 

.p *ir) ^jjisv *£ju 

^JaSa j}') t ~a\» \\ ^ » Aji s~~ A nj LaLa j Li^.i j-^j ^ * 

J_j-a *1 LiS La-a ^il£i < aJju Uj] * ^Xda_£ai La-i/U l n.Vfcl Lu} <_} ^ji ^j£Lo^ 

.(° V L>° "W. -Jj3 

^.lSb.'iit <ji 4iiu>vi cji^L^auiMii ^i A=wi # x ^ 

cja9 AjL^^IaI] classical sacred cow A—oiLoJI ALLil 
4 jjJagftll \.1& aIILqS/ ^C. A-cj^Lq Aj^iau 

.(a^ V H .Jj (^^ A ) C-H 

^jl--iU 

-A_3 c-\ ^ \r-_ l ^£jj ^^M l_m> ,j i j ^ 

-jjtjjLjll ^ 1& 1 ) j^]a‘ t “ t ‘ -—» v ij a »*- *• - ■ (A__sdHj ^ ^ , ~ ^9 

0 lSibU ^4^1 

i3_jjjsll (jjJ dil aj . ^ILkJI .. • •■■fl jit .i ^wl (_j) tiJLj^ttll J. > ; i- .i |_ r -lc. _ T 

|S( jill Aajj ^jC- t-.*!irfcj «t__>=».Y (_J^n-o ^ll ■»■>!> i ,jl A ilr - i.. _ m . «-»l l 

a, * ., .. ; . i l" jji j^^-lc. '-^s' Scheler _^ b ■ “ nJli-Jl J j.» ».i i jiijl .V 

t^ll^j—Yl^j i _) ^ali «i i i iA_a^x--ali c3-^ A-jc-L-da*Yl 

^_-^3 t X S ^ O ^ 3 J t> , o ^ **i . jl 

,jli £3_da jA l« J-^' - - ^j-lc. j k^jga^idttil jjjia^<Jl JjjAgj (jjlxjj Lag3 . i 

l ja O ,-■ j iV S j .. a. Jjj—ilaaJl j-* aJI ■■ - a j j ^dll 4j»j'—g-iV« 
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X g « g9 is jLSaV' ■—>'JjiHI jj" (3>aJa\l jjfLill ^pal jjaVi 

jllj <13 A-uiftj X A i va 4 X J <«S>I y g jluU 

"<^©•1 ^~i> V' J^a. _j]Lj 4_lajj_^»” ^Lx 3 jLSflVl ^yj-3 j«~" <_JS jjlj <_JjlSil 

(_>*n 4A ufl) j ^ . yinl l^ t ^J. ul b ^_La uJji ■ >ii AjL AL^oj La jJk j 

.(TVA 


iJ^UL (j-LakjJlg cJISj (Jjl (jjj) aK.«<i 1 I o.ijA (_g,i.,«-Ti ^iS .© 

-i-3 «*•> V' f-Ie. |_ji jjJc. i j^!*U aj_jj jjLS «<_i_jL>. j2>-»s .4_ug-oJt a_jLis». 

l g jfr l—»4 4©\ flV -VI (JjLulji (JS ( ^3 ^Ik£ 3_je.Lo3=4.1 (J J).^-- l ,l_ya .J ^)gjai 

*■ ’*'' J y 3 ^' d>^ £—* (ji ^_j •> ) A ,niii ^\_ajia>V1 

d)^ V ( -»g» » 3-» _g Xl% A_llj J ,^A Uaj ■ A j A ■ *t\ A11 

^ . 3-> ^U iliVb l « >»j i ^—a a i «~i) U Ljjl£si (jj .fti (Jji ^UiLuil ^ . M-^Vi 

"^jV^jUa” l£]_j.ll LoS 4(_5_ja.i A_4=J_i £yaJ ( X £ © (_jd3 4 X ^ © X ) VI 


A—il-J ^1 fln VI jwlfr ^C>t_j_i4 4JUW CAj >*i / ci _yjl l«XA (Jaa ,*i l l ‘j ■** 1 tj ■* 
^— >"4 d)—« .lax— %Sa >“l -»~i Lajjj^ Ajftj .jijiq Sja^Ly^j ^ “--Xi 

'jaI—S -a VU -uJj-Sial) di} J_>-5 a 1j_j (Alfred Weber 3 —H 3 


a jA j * d>© a_j j£a _j_J_la i3ij 3 ■«-! till jjjLjII ' ■') a ~ 

T 6 Y ^JxLj^OaII ^ M ^^_l_kiLj 

. l - O . -^U j_jL_»Jj I jc-\Jaj — ml ( jj_ i j_SLaJI A —ga*i (ji _j_S (j—S2 . (\ —g_iL \ a j 

A lA ii ^ .x iV > n i (J ^ . Xn l jin n jlSflSfl £6 J_jIj tjlS _>5j A-V 

^<*j ' g ‘il A jAyyuiil liila ^3 jx-ull e.1 VI j>2«J (_j:.i3l (JLa-oJI Lai 

.XX^ <_>-a (X *\X'fc) Grunewald .*i 

,(_)‘ i < »\ -a I t (_L *- i it t (X ^T"\J ( ->j\ g *A a> 3 . ^.1 a. 4 jjuAi]! 11 a 

(J—(j—lc- a_JIj l_xj z j> y CjIjI_Sjc.I (J_j_jS (JjjSj ^ ^ 4^jULj .A 
1>a Ajilliu A_^_^oll^ x (JjjS d)) cJjSi Luj AllaJI ■ i "* ^3 J 4Aj&LuaVI 
V IAA f* l .^fcl 4 fl ^JaII OJ nil 1A JA& A ^ »‘t A (2 J y [J 3 

X J JA-iij (ji-j f y y-yy ^e. j 4 all A J 

.2 j y dj©* ■* j ^jL Aji _jA 

'• ' • g) AeU^a] 4©©A 4 ©X "l j_>a 4 ^ 1 £S)Merton 

.xnv^ (X «\r*\) djjis 4^311 
y tl Ijjl j jLwi I * S ‘^- t ylIXyy jjSfl 3 I .dill oIA IjU, X • 

A_iA — }JI (^-A ...A_3ijfcull ^-Lilial pin 1 A dig d! AjigJaj d)J 4 X ^ T* X ^3 

g-\ <i'i> V' ( J? «ti ,^a al l 4 *'* > jl l l ^b a3_jjS ^jJ©- 

( (X" • X t yQ a . ..tty jXayftllj 
.1 gjVi X H jlajl Ajjjddjll 4lj^£uUll olA (jyaxj 3 .ySl \y>l _ X X 
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cjl H <■ ■ i Ic. ^*^Ja ^JLi ^ Y 

l_j_^jl!j 2 jlj [^L» Uj ^^^.^jLaJl iLifcuLt J Jjo [fA*U] 

J^L_^ Cj-^ -S-Xjaj “LII gJjLSll A, a$ aU * aH jjl ui j-fc cJn.aa 

j-A t-SV cJ jlau ^3 j L-o • d t>*a t ^ ^ V ^ ^cj^jLjII 

(J^aUSll. ^jfljfcall 3 Aj3^jua]\ CjVjlaull ^3 AjliA.) 

( ^.lr» ^3 "A^.a11 l1j^I£aaaJ1 n <jJ ^jl Li] < _y^-? ^e* — ) .^\« U ^j_jLj £*a 

^ kli £CJ_j\—S ^j-a ii“.lJil^ L_a 5* tlAA j>.-v J i ^_J ^_S ^-S^x-aII g»\,AJa>VI 

M A Ag aU ** aII" Ji Aa.Ij .o \ "fcJ"^ » n ^jaoJ A_jl3 4 ^-j^lAjtJl 

La tA a^.a A^^J C^W L ^ A N J w *» ^a^>x-^]l _^iC. £LaI>VI flnl 

.^k 11 ^1^L>U £ejJ*k]l A-ile. 

(J A^ali <^-3 \_ail a .rtila^ll -^_jA__k»_^J a cjl * aII tJji tii \r> j-l^i t ) V 

, £ • O^alA *-— J\u]l 
.A^i^vr i 

."1 (_>o t^j^A-Mo]! jV noli . ^ O 

.(>^)Barber joW 

^—3 Kelvin cl) ^ **A—SLa^t ^j^L-j »■!*aA^“n J^ju—» ^ ■ !& # W 

_;.l]Lj l jSjjl£o4 tl>^ ^ uV cJj j> ». i£\ a Aj^Jsu Ljajlju) 

/> L‘^ _j>-l I— a » >i£ i lu li 1 ♦ (3^ ***^ 4 A 

<—^3 \J ■Aj^jil^ull j\ Aill A u./ilLa 4 1 1-4 J tl^^J^A 

cj >K J -*- 3 <Ji^Alc.V j fi\ >« ia c-^-^j 4 *1 1— iA c 2 j-£-> ^-1 A. v^.j^)Li]l 

. cJj j; *»!^I.a . ol .>.~* 

L-a^ ^ A > ( > °< 0 v ) j^j— 3 A liaill aJ_A 4..jlr-laj ^vj\ (j M a ■ «_j "■« ■ 4 ^ A 

.' flj\j 

} 

."il ^ Sy.VI- _J I__i__j«j La ^A "A-l51 J.,.1,11 ‘-'I 'laV VI- AjIc. ^Ual La jj) , ^ 

».lj..n>'i Ail “l a a (_j . .|\ nj iir _ji , ' 4 _^J_j^_j ^A r»>*» ^ *vU 

_>-in. . Mj J 1 ri->*i i. n 4_jt >. * > . J- a JtUa_a-a-all 

A V . 1 <a V f j-A j jajfl. ^ - ..KU ^j^jSlL 4 , \ \ 4.»\^ilVi 4jLwalalt ; ~ y-a Ijj*^ 

.*> -- j j) L. ^tl 5JLaJL LjJ 

t x-\n ,uo cjiaj 1 _^i _>Jiji t YvY ^u*jU .y . 

.l^jij Lj YVl 

.jjs- ( Y^*i-Yn £ ,_>-» (^ ‘iri) ^4jLa jjii .r\ 
.YY'Y i_ya (> ^ ^ )Merton uJ^^y* t>" t Y 

.■\ 1 A_> SJloVi .YV 

4 •'■% -a 0.1c. Aj -V JaJia £tL3aa LjjV tLu__)& _1 l ^a.t^pl Iaj tj) . Y £ 

Lr—j jl «-i~i" 4-13 AAajj ^All dlS^ll ^^3 4ji l^-j3 lS ~)£ 
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(J -»t» 2 ‘i Llji aj V tllajc. >SaM .jtll CataLS2c.VI a—« (j-» 

■■< A, lft.1 -A^fv 1 ^ <1 aC- II 

XVj- (> *V.) jjl^ .TO 
( -k \».lt i ^3 ,^-ijLa_j_^l cJati]1 a__j 3*^ L«jjc. JaSa“ tForman cjt-“.T"t 

‘ « **^a]t al«u ^ua ^a .« l 3 > jb^. j) 4 » \ 1 J.-.1 AjflV5v j 4 i ^ .-. t t 

(_pa i \ “V V > ) -.4 5_jjil I^)h ■> >it .,« -» Vj^>11 j jjjjjl—j jjjall < jC.\ i *m> VI 

•O'* 

CiLxai^aII JjjJl" ^v C. "(jjS* j (jjlS (Jllall (J » i*i (i ylcl .TV 

" A j si jjjU J*vll t-^il ' t t-.~ -«j; t y.l it) 4_uVc- /j_C- t 1 JW J .Ja llll 4 ul« i l 

J^ass^y t Cy^ “u>S" d ^y .^Ua. Lc^i >iui .(rtV^.i^T) 

N S V.l 80 j_uo 3#" 1 ^-443 alt 

ju 4 _dSjJt j ■ * it f-1 . .— tl 3S (jLj at Sits. VI (j) . T A 

(j-o ^J»ll 3 -aC. Jlaj) t^^C.Vau&yt all Jj-O _jA 

Steven j ij*' ■ ■ ' d^ y t cLla <_>£. ^>_ic. I— 

g-lj—<aJ1 >.A■» jy ■ ■>! J(_ji 4 jV, ^ j«all ^j) ; 4 J_$Sj ‘Shapin 

<2a all ^_3 4 ...«I‘i*jiII vTl\..la. j^c^-alt (j4-o oil Vj—oj jL£a*V' 


CjtaV.ftir.yi ji) a\_fljc.yt laA jVujc. t 


o».(TTt ^ ‘[1975 ] 


(jl_j aV.S2c.yt_$ ■ "** j- --a Jt- jjLj at 52c.yt JJV-s 41 ,.^-itl Cata 

0 Lj j,u2c.yt_j VoAl^ a Laijft AAmiMj -Lxa2 Jjj; ^*m j cLal a il" 

<J-cl^e. ^j-C- 4 A>Li J\ UAAJ ^ In 11 0 .I& 4—aalSult A util ** 

La *4 jLall vlilj % a ^_ac* ^-^.1 c^-Lj g;i (Jo-a ^’•Auc.Loazwl 

AAjI ^ tLA^J^JUJ Lac.^ CjL\ fllfV Vl o A. ^ i a ^LLj 

.(b^ c^l t> j-AXxai cJ*■.-!&A 

Lh° 1 0 \-a (^ ^ V ^ )Forman cA-* # X H 

^)C-\ wixii 4. A <^at r J»-.>.,<nU Lh® LS ^ ^-i2) 

^ju^c.1 a "v> V^ u) ad hominuem^^^^ 

_j Aj j- a ^ ~ \»\1 ^..lc *^abA«aaJ ^jL-iu ^..^.ftl^ jLs j 

iJJl* ^JlL a c ^c.L-a1^.VI ^aJI Jj\ ..i^l 4—La aj_— jL-i^fc. cl— a1*JI 

.u^j^ 

r**' jn * 4jW j ^ <• is LaSj \ 11 A ln*t> .,Vfl.vll -i*-4 

*4^% LWi.oAA 4a jgli 4ja^>x-oJI < a.'\y \ 

g»\■ cl— aLc f>Ld 4—j—oj ,4-jli g»l a*v>VI ^-lc. 

LaLLij ^jLS 4_ij 4 ^ ^L wo ^5 j 4(^2 alAaj ^;Ls j-aai j 

L [>c- LcLb.v 1 4 ja 12»JJ ^>r^i 4-=*-LfcP-* ttAlA aJL ^ .1 'I a > 

4—oLxJI 4-a*^j^ji>S/^ j) .4—4 -L^ L j L I IaLI^-o ^ya c-OA.\JUxH ohjt> 
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vI'A. aaiI^jaII ^..laxaa jLjSksSM 33_&Jaa vLi j-y ) 4—a^j*-a2l g*\—alia* l ^ In \ 

A3 (_£_>-^-Sn 43^j*_xJl Jl£^,i J^la i_i-cS/I ( ^ j5 -lc- c-Lij »—v« .'■»■»>Uj A3 ^U&LajAI 

^ j• LuIa ^L-oa^Vl ^ic. ^JjIS 1 Aaal a l^Jii ^yic. 4aA _jal! ^aa 


J^Li. _jao£L5l <^3 ^aSj Jji-^l! fJLaJl ^3 o ^jA l_lkU oAA 

m (J^aLoL-xJl -^-•*w v /l Je. 4_aJ^)»^a j» 11 w *- J> » * ^jucaah3 

J-_ja£J 3j ^a^aal Steven Shapin tlAJ^ c 5 -*^ 

<• - 1 JJU i-.ij"v t^C.\- aL> V 1 ^1 ^-all ^ya o \a cliVL^. ^^-l) Aa^IaJl 4a_jJaail 

"^-<3-*3l_jA_j Al_jsSin i" **^—J-o_^-aJil** o ljrv.i l ^^3 ©Ate- ^ w > »i Ijjl 

1 C ^ A ^-all ". oLaaaVl 3 -0 V-^J tAj&l A\y 1 >.,_ i\ u.tiS \ UfcA^j 

(ji o-^? J-a ,(tys-tt 4 > ^vo j ^2UU2uc.lj ^US^1 _mJ Jsl^iS/1 

jj ~^ 3 j aI^sSM 1 Aal ■ nT) V "4^ojaJl M oLirv.ll ^3 4jl l.ft-y. Att*i»a 

Oi (_j ^ oj Jafc *\ b, <^&1 a*i-> 1 jac- oA-irv laLa~J oLuaVla 

-Ls^^au*" ^j^Sa aLSuC-^U *L-lC.I A*\>V 1 £3)_jAJ1 J ^kC. j^J \ <o,*. iff. IaU> jj^Sa 

& j->' oLj^al ^-3^ ?AUikac>^U 4 _j_jSa1\ _^a31_i LgJii_j\iLo AaC. "Lujmij A3_^lla» 

La& U > l> l ji ajV ^ai*Jl ^ 4 _jLj <ji (> ^ v • ) Thackrayc^^^^ 

4 ^1 C, << ja_c.i ^ 3 ^1^) aA.V1 «. -1 -*1^1 J—si 4 —=w^jAj 1—J^jSa j iSl 4 =*._jAj 

i^jaaJ^—aVl4 ^-LaH ^.^1 c-LaI&j} 

^i*Jl ^21 A*i>l ^.Ic* *. U »>r 4 JS 3*1 ^3 

1-n'i ».-J A3 ^L-ol^.Vl ^ lc> ^1 4 Lull 4 aoJ1 Iac. Load 4^-UAjhil v_jaV1 ^3 


,4 4 \j aII 4j~wa^)lall ^ 4< li^U vlal^a*afti.l1 ^urtt.j 

jjl >jj t jL-«_ jj 3 4^^-S O—^ ^ ^^1 j hi T * 


^LJ^jL-uil 

J!^_i. ,_>« ^ . >i l,< l \ 1 > .'; .. ij j ^whiggish history 

^ 1& 1 j; L«q ^i U,^u> 1 ji L>«^i 33 ^ji Aava c 

^ Is ' t< ^j l ^] 1 ^1» H ‘.7 ^JjC* ^v^vLill j 4a3_jxail1 ^laall (.J^Laa^al 

;Vlll j\ 4 J Jog. ^jaiLail ^1 4 ^ A **» H (j^ll 1 Sl**^ 

_j^a3 L^C.1—a LoS i^jl-o _JJ$ “Oji ~>t ~C)J^ ^-6->J (^*^4 ^>^C. 

4a^vJl ~ * a >1 ^j\3 t SjliS 4j_jlxu ja^ata^LJi-a J cLalxJl ^l-aaj LoAic." ‘4j^fta 
M ^Jal_jJoil l£ JS ^^^ 1 j^ll J< *^a ^_all a 4_^aLaJl *. ia \ \ ^11 J.A l ^.’il 


.(1 ^ 4^HNM) 

( -k \» 11 ilat^Laac.! ^.i^aa ^-3 ^1> V1 ^jl—o^^3 (3^1 LoAac. . T \ 

^1 Aa V Liji tf»li 4 ^4 m a> vlaVL^ ^3 k* i W viilj ^jl v—fl^ac. 1 v t ‘n%) 

^Aj 4ac-Laaa^Vl ^ ^a 31 ^LxJl ^^Ifla l^LcJ ^r.-Jn^a >«aL» n jlaSj i ^jp- ^ ^ /i 

-4 t_>-*j >^c- j s>»^ <lfc“^ "rO^* ^ ^Aac. : Whig (*) 

-j^C- ^N-Ul' ^j -2 ^aa'^La j . ^ wJJ^I j _JoJ , j »-* s^J Jr^ '-r J jr* Jjal* 

(^AajUl w U^a’J)J jivij ( __ylc- OJJji! 
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tjl—«_)^a (jjLa) jLiocV ^^-l^Uie. *—i_ -aj ^j_e. ^ ^ j o-*° 

V ^j_jjLa" (jl '*»'-it Elkana Ij&SIJ ^e. j ,VT 

"I _ji i m l (^Sl—jl—Jta'jM (J A. 1 s .- \ J .., A_Laaaj |^Lu 

A—oLtll jjjjl jiJl ji .}£. I _jall La ,^OS t _ya t j> H V £ J 

A jUi i iti 4_1LJI CjLyiljJ (jjl ?^JaLuiII ■ ^1 IaA (_|L jjjj 

A_1 ji*_a A_flj ^j-lc. \ «JjliLijSVt_j A-uLa.M^ttlt jJaS/l jjaj 

J tHiLj_jlaal 1 L.j Cjj g J - » Till (^aLSJI jiill - j«‘» Liilj 

?L 15 J] Igjlfr jSi j JI ' 2 ‘ ' s *' SjfilLl -r.i j *» 1 1 

Hessen £y** *OJ^ . 1 * 1 ” 
.' * -1 'f o® ‘0 )Ben-David Lw S * 
.v® (_m= ‘(' ^v • )Merton . 1 "® 

. 1 to (>0 (1 ^ 0 ^ )Mannheim .VI 

."V (_>-a ('H vr^Rjchter _h^_; .'I'V 
.TAA (1 in) Mannheim fjl^jLa . 1 ”^> 

/ - -a* 


^ t^ -uU 1 1 <Laj^Ac. 4A5 L*a]1 jcjIjuJI ^aIsjj # & • 
Lh^" ujIjLL&VI Jajj A j£a> ^£a q LuJ> ^ »aft 1 Aj-a'i SjLusb jjLajj ,lS 
4 bU i fli t ^ l i. Mi ^flfl t ^Aj *«iflill jl j ^ jftlaj^ -^yiilil (J j i-^U 1 ^JLjJI 

<J j > >\Vn\ 4 J j^ j ^<.,i\ n^V) ^paj^-o lij l«oj -^j-a - 

(j^-S lAJ * —J AjL-iaaJI aL-wj^I ^ji^o ^ lc> jj^£j 

jV ^ Cjljlj ftw Jl JIajJI 
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quality 

jl -lL-o 
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quantifiers 


quantum mechanics 


quasi- empirical 


Quasi -independent 

JSju** A^i 

quibble 
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C3 5 <-*** 

rarity 

jjti - Spj 

radical 

_ ^—■'—■' 
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Rationality 

realism 
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refutable 

refutations 
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revolution 
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schema 
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scale 
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Semantics 
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*UJ1 
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signs 
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States of affairs 
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Symbol 
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Symbolism 
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Symmetrical 


Synonymy 


Syntactic 


Synchronic 
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.SjijjljJI .till 

Synthetic 


System 


Systematization 

T 

Taxonomy 


Temporal 


Teleologically 

Jte. JS-ij 

Terms 

— Sj 

Tenacity 

ji^Vi j\ djfjal' 

Tendency 

“etajl 

Theft 

i_iL 

Theoretical 


Theology 

£ Jc. 

Theoty-laden 


Theory- neutral 

Aj)kj 

Thermodynamics 


Terrestrial mechanics 


Thesis 

“U1V4 ^la! 

Tolerance 


Trial and error 

llaaJl j 

Truth 


Truth - function 
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ultimate 


unanimity 


uncertainty 
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undetermination 

unfalsifiability 

unification 

unintelligible 

Unity of science 

uniformity 

uniformitarianism 

Unit- ideas 

universe 

-of discourse 

universal 

-generalization 

unreliable 

Unsolved problems 

Upper-atmosphere 

physics 

vacuity 

Vacuously true 

vague 

valid 

-inference 

Volcanic geology 
Vanish 

Vanishing( fraction) 

Variable - varaite 

vein 

velocity 

veracity 

Verification 

Verificationism 
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verisimilitude 


verity 


Version 


View 


Violate - violation 


vitalism 


Vitalistic biology 


Vortex theory 

|jS)a1I jski lj u UJ)9 _y5» U» 

Vying theories 

4 l _iA1 

w 

wane 


waterfall 

(JulLi) «y .U^ 

Wave theory 


Warranted 


Ways 

t t 3 ja 

weakness 


weight 

{jLs — — t ')j § 

Weltbild 

(<LuL<dl <ii | <jc. 

worldview 

^lUil jc- 

worthy 

^aS - ^ 

worthless 

^jA=kJI ^»_uc. — 4_xua]l — (JJaL 

Withdrawal 

jbulul 

X 

X*ray 

(a.11 a■ ,.* Vl jjdSj Axuil 

z 

Zeitgeist 

“J* G*-> 
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